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LLIS-CHALMERS UNIT SUBSTATIONS not only meet your immediate 
A needs, they grow with the areas they serve. A new housing devel- 
opment, a new industry, a new shopping center — each can make a 
major change in the load on a substation. 

That’s why Allis-Chalmers Unit Substations are designed for easy 
addition of feeders . . . double ending .. . or application of larger 
capacity transformers. 

And when you specify MCS Unit Substations, original equipment 
cost is low; compact construction reduces space requirements and real 
estate costs; pre-wired unit design speeds installation; improved accessi- 
bility speeds maintenance; and you hold down equipment investment, 
purchasing only the equipment you need now. 

Allis-Chalmers substations are simple to specify, neat and modern in 
appearance. For the full story on what they can mean in your distribu- 
tion system, call your nearby A-C representative, or write Allis-Chalmers, 
Milwaukee 1, Wisconsin, A-3805 
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1. DouBLE ENDING is easy because 
throat openings of transformer and 
switchgear are the same height. Bus con- 
nectors and throat are flexible, permit 
realistic tolerances in base construction. 


2, FEEDER UNITS are easy to add be- 
cause they are jig built. Bus extension 
openings, control wiring openings —even 
small screw holes — are pre-cut in jigs 
for perfect alignment, 


3. A HIGHER CAPACITY TRANS. 
FORMER — within the limits of breake: 
size and bus capacity — can replace the 


installed transformer easily and simply 
in the field, 
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Get all the extras 
Roller-Smith switchgear provides... 
extras in Safety, Accessibility and Economy of operation. 


@ SAFE All equipment is metal enclosed . . | weather 
proofed when required .. . built to NEMA and AIFE stand- 
ards for safe, dependable performance. The “fp-to-the- 
minute” design of Roller-Smith switchgear assures extra 
safety for operators. 


@ ACCESSIBLE All sections of RS switcligear are 


easily accessible for quick inspection and adjustnfent. This 
cuts maintenance time to a minimum . . . makes if easier to 
do a thorough job. 


GQ ECO NO MICAL All Roller-Smith equipment is pre- 


cision-built according to your specifications . . . tested be- 
fore you get it. When you specify Roller-Smith, you can 
count on extra long, trouble-free operation with Iéss “down 
time” for repairs. 


Consult your nearest Roller-Smith representative, or write to us for catalogs 
which fully illustrate and describe our complete line of low voltage draw-out; 
moderate duty, vertical lift Metal Clad; and heavy duty Metal Clad switchgear. 


ROLLER-SMITH CORPORATION 


Bethlehem, Pennsylvania 
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HIGHLIGHTS........ 


Board of Directors’ Report. Full text 
of the 68th annual report of the AIEE 
Board of Directors is included in. this 
issue. It contains a brief summary of the 
principal activities of the Institute during 
the year ending April 30, 1952, a general 
balance sheet showing the financial con- 
dition of the Institute at the close of the 
fiscal year, a statement of cash receipts 
rand disbursements, and a schedule of 
securities owned (pages 823-57). In addi- 
tion, this year a series of graphs have been 
prepared which illustrate the tremendous 
growth and expansion of the Institute 
during the past 11 years. This growth 
is reflected not only in the membership 
statistics, but in the expanded technical 
organization, the increased attendance at 
meetings, and the increase in the number 
of both technical and conference papers 
(pages 821-2). 


Officers and Committees. With the be- 
ginning of a new Institute year, a complete 
listing of AIEE officers, committee person- 
nel, and representatives for 1952-53 is 
presented in this issue (pages 857-62). 


Prize Rules for Technical Papers. An- 
nouncement has been made of a revision 
of the rules for the award of prizes for 
AIEE technical papers. These rules origi- 
nally were approved by the Board of 
Directors on June 23, 1949, and were 
revised on June 26, 1952. The rules 
cover eligibility, entrance requirements, 
and basis of grading, and summarize the 
various awards available each year in 
each classification (page 875). 


Coming Events. A full program of 
activity is in store for engineers this fall, 
beginning with the Convocation of the 
Centennial of Engineering which is ex- 
pected to attract engineers from all parts 
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of the world to Chicago this month. The 
Centennial commemorates the first 100 
years of organized engineering activity 
(page 817). Also scheduled for September 
is the Instrument Society of America’s 
exhibit in Cleveland, Ohio. The AIEE 
will participate with two technical sessions 
(page 878). The eighth National Elec- 
tronics Conference will meet in Chicago, 
September 29-October 1, with the AIEE 
as one of its sponsors. The program will 
offer some 99 papers, supplemented by 
more than 75 exhibits (pages 816-17). 
With New Orleans as its host city, the 
AIEE Fall General Meeting will be held 
October 13-17. In addition to a full 
week of technical sessions, the meeting 
will feature a varied social program for 
both the members and their ladies, and a 
number of inspection trips to points of 


interest in and around New Orleans 
(pages 813-14, 816). 
Letters of Alessandro Volta. Living as 


he did in an age when letter writing was the 
accepted method of announcing a new dis- 
covery or theory, most of Volta’s scientific 
activities are recorded in his letters. How- 
ever, the human content of these letters is 
perhaps even more fascinating than the 
purely scientific content (pages 773-6). 


Automatic Switching for Nation-wide 
Telephone Service. In this first of a 
series of four articles on the plan for auto- 
matic long-distance telephone service, 
which will embrace the entire United 
States and extend into Canada, a general 
outline of the plan is presented and some of 
the problems which have arisen and have 
been overcome are explained (pages 780-3). 


Fundamental Plans for Toll Telephone 
Plant. The general switching plan and 
fundamental plant layout proposed for 
handling telephone toll messages through- 
out the United States and Canada using 
automatic toll switching are explained in 
this second of a series of four articles on 
nation-wide telephone service (pages 785— 
97). 


Ultrathin Magnetic Alloy Tapes With 
Rectangular MHysteresis Loops. ‘The 
magnetic properties of toroidal cores 
wound from these tapes were studied using 
d-c magnetization. ‘Though the coercive 
force tends to increase with reduced thick- 
ness, their coercivity is usually lower than 
that of ferrites or powdered metals (pages 
792-5). 


Synchronous Condenser Operation of 
Southern California Edison Company. 
This large 220-kv transmission system with 
1,765 circuit-miles services central and 


southern California as well as southern 


Bimonthly Publications 


The first issues of the new bimonthly 
publications, Communication and Electronics, 
Applications and Industry, and Power Appa- 
ratus and Systems, have been released. 
Superseding the AIEE Proceedings, these 
publications contain the formally reviewed 
and approved numbered papers (exclusive 
of ACO’s) presented at General and 
District Meetings. The publications are 
on an annual subscription basis. In 
consideration of payment of dues, members 
may receive one of the three publications; 
additional publications are offered to 
members at an annual subscription price 
of $2.50 each. Nonmembers may sub- 
scribe on an advance annual subscription 
basis of $5.00 each (plus 50 cents for 
foreign postage payable in advance in 
New York exchange). Single copies, 
when available, are $1.00 each. Dis- 
counts allowed to libraries and publishers 
and subscription agencies. 


Nevada. It utilizes synchronous con- 
densers to control transmission system 
voltage and help supply the 3/4 megavar 
needed per megawatt of peak system load 
(pages 803-06). 


New Aircraft Electric System Circuit 
Breaker. A discussion of a circuit breaker 
with ratings up to 125 amperes, 120 volts, 
alternating or direct current is presented in 
this article (pages 776-9). 


MONECA—A New Network Calculator. 
MONECA was developed to reduce the 
time taken to perform calculations on 
single-phase induction motors. It is based 
on a new revolving-field equivalent circuit, 
but it can be readily reconnected for many 
different circuits (pages 795-807). 


Holland’s Electrified Railways. War 
damage gave this country an opportunity 
to re-evaluate and change its power supply 
system, but the former system seemed best 
after careful study. ‘This article describes 
the rehabilitation and improvements in the 
railroads since 1945 which have been so 
impressive that today Holland has one 
of the best 1,500-volt d-c systems in the 
world (pages 806-72). 


| Membership in the American 
Institute of Electrical Engineers, 
including a subscription to this 
publication, is open to most elec- 
trical engineers. Complete in- 
formation as to the membership 
grades, qualifications, and fees 
may be obtained from Mr. H. H. 
Henline, Secretary, 33 West 39th 
Street, New York 18, N. Y. 
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HAVEN‘T YOU BEEN LOOKING 


Drawing on 108 years’ experience in manufacturing top quality lighting eqnibnent the Miller Company has devel- 
oped, and proudly presents, the LEXINGTON. 


SPECIFICALLY ENGINEERED — to meet your need for evenly-distributed, softly-diffused classroom lighting of high effi- 
ciency, and with extremely low brightness. Not only is first cost low, but so is its overall cost — the very important 
consideration — Low - Overall Cost. 


NOTE THESE FACTS ABOUT L.O.C. 


INSTALLATION COST: LOW — simplified by sliding clamp thancer mounting. 
MAINTENANCE COST: LOW — only one ladder position needed for relamping — only ETL Certified ballasts used. 


LONG, USEFUL LIFE: assured by sturdy Miller QUALITY construction — rigid "T" cross-section channel — extremely 
strong louver assembly, with cross baffles and side rails of one-piece steel, interlocked with center'baffle and end plates. 


FINISH — 89% reflection factor. Hot sprayed high-bake white enamel over steel rust-protected by 5-stage Bonderite 
process. 
IDEAL classroom lighting — at L.O.C. 


WRITE FOR FULL DETAILS ABOUT MILLER LEXINGTON 

It is the newest addition to Miller's complete line of luminaires — 

Fluorescent, Incandescent, and Mercury—which cover a wide range . 
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The Letters of Alessandro Volta — 


Po AnwA Buby belt 
ASSOCIATE MEMBER AIEE 


_ ALESSANDRO VOLTA 
ANG gave to 

mankind the first prac- 
tical source of electric cur- 
rent in his battery, or voltaic 
pile. He announced _ this 
epoch-making discovery in 
a famous letter addressed 
to Sir Joseph Banks, presi- 
dent of the Royal Society in 
London, England, dated from 
Como, Italy, March 20, 1800. Volta’s letter was read _be- 
fore the Royal Society on June 26, of the same year. 
It was published at once in French, as originally writ- 
ten by Volta, in the Philosophical Transactions of the same 
society for 1800, with the title, “On the Electricity 
Excited by Mere Contact of Conducting Substances of 
Different Kinds. In a letter from Mr. Alexander 
Volta, F.R.S., Professor of Natural Philosophy in the 
University of Pavia, to the Right Hon. Sir Joseph Banks, 
Bart. K.B.P.R.S.” It was published the same year in 
English translation in the September issue of the Philo- 
sophical Magazine. 

This letter, as Payson Jones writes,! created “‘a terrific 
sensation’”’ and started a whole series of discoveries, so that 
100 years later Sir John Fleming referred to the voltaic 
pile as ‘‘an invention epoch-making in the history of the 
world, a landmark in the intellectual record of the race,” 
since Volta’s. battery was ‘“‘the first practical means for 
generating a continuous electric current.” 

Almost all of Volta’s discoveries and scientific activities 
are recorded in his letters, which thus are invaluable for 
the history of science and of human achievements in general. 
The epistolary of Alessandro Volta is now being published 
in Italy in a complete and definitive edition.? Two volumes 
have appeared so far, three more will follow, and the entire 
work will contain 1,663 of Volta’s letters to learned so- 
cieties, to scientists throughout the world, to his family, 
to his friends, and even to a beloved woman friend. 

A first glance at any of these large volumes inevitably 
will raise the question in the reader’s mind: Why did 
Volta write so many letters, especially on scientific subjects? 
The most obvious answer to this question is that letter 
writing was a custom and an art of the times in which 
Volta lived. Another answer, which requires some 
study of the epistolary, is that Volta actually found enjoy- 
ment in letter ‘writing, so that some of his letters are out- 
standing not only for their scientific content, but also for 
their exquisite literary form. 

In the 17th century letters represented the chosen means 
of scientific intercourse in Europe. Galileo announced 
his most famous astronomical discoveries in letters to 
other astronomers such as Kepler, or to his friends and 
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In accordance with the custom of his era, most 
of Alessandro Volta’s scientific discoveries and 
activities are described in his letters—to so- 
cieties, to his friends, and to his fellow scientists. 
As a contrast to today’s impersonal technical 
articles, however, these letters go beyond the 
mere presentation of scientific information to 
give us an insight into the character and per- 
sonality of the man _ himself. 
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protectors. In those times 
such letters, wisely addressed 
to some leading personality 
in the field, were circulated 
widely through the learned 
circles of Europe. Announce- 
ment in such manner of a 
discovery or of a new theory 
corresponded to publication. 
Volta finds himself at the 
end of this “‘epistolary age,” 
which soon yielded to publication of papers in scientific 
magazines and journals in France, England, and Germany, 
where scientific academies flourished. However, this 
change did not happen so quickly in Italy, where the 
academies were declining, or lacking altogether. 

Letter writing was far better suited to Volta’s character 
than the composition of a scientific paper. Polvani 
brilliantly remarks’ that Volta had a ‘“‘volcanic’’ mind. 
Volta, in fact, wrote to Castelli ‘thousand and thousand 
ideas are boiling inside my head.”” His soul was exuberant, 
his spirit daring, and he felt that the familiar surroundings 
of his family, of his school, of his home town, were too 
narrow for him. Letters allowed him to pass beyond the 
city walls, the Alps, and even the Atlantic Ocean. He 
wrote on many subjects to Beccaria in Turin, to Priestley 
in England, to Nollet and Lavoisier in France, to Lichten- 
berg in Germany, to Benjamin Franklin in America. 
Volta exchanged ideas with these masters of the young 
electrical science. When he was only 18 years of age, 
in 1763, he wanted to show that all electric forces followed 
Newton’s law, just as the gravitational forces. From 
France, Nollet answered, ‘‘Nobody ever dared to attempt 
this,” but added, ‘‘it will be a great glory if you achieve 
this.” 

Volta’s scientific letters are in general extremely clear. 
To our tastes they may appear lengthy, although not 
prolix. In fact, no editor compelled him to “‘boil down” 
his ideas to a few pages. Their greatest charm lies in the 
extraordinarily simple presentation of the contents, in 
the familiar conversational tone, as in a talk between two 
friends. For instance, the letter of June 10, 1775, to 
Priestley which describes the newly discovered. electro- 
phorus is sincere, vivacious, happy, full of enthusiasm. 


*T do not know whether I should expect that my observa- 
tions will be welcome and interesting to you, rather than 
importune. By saying that these are my discoveries, it 
may be that I will remain once more deluded, as with my 
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previous observations on burnt wood. In fact, your 
excellent ‘History of Electricity’ advised me, although too 
late, that these observations on burnt wood had been 
made previously in part by others. Well, who knows 
whether the continuation which you are planning for the 
same History will not come to deprive me in the same 
manner of the happy illusion 
of these new presumed  dis- 
coveries. Whatever the out- 
come may be, I have no 
reason to be less grateful to 
the teachings of your History 
for this clarification, and for 
the knowledge it will give to 
me. However, I will be a 
thousand times more grateful 
to you if you will tell me at 
once candidly: 1. what place 
and part I may safely at- 
tribute to myself in the dis- 
covery of facts which ap- 
peared to me, and 2. the 
value which yourself give to 
this discovery.” 

After this introduction, 
wherein modesty tempers the 
inventor’s pride, Volta pro- 
ceeds to describe in detail the 
electrophorus. He gives good 
practical advice to his 
readers, and no information 
essential for the building 
and operation of the instru- 
ment is omitted or concealed. 

“TI present to you a body which, electrified only once 
and for a short time and not strongly, will never more 
lose its electricity, and will obstinately maintain the live 
force of its indications, even if it is touched again and 
again . I have a tin plate with the edge raised a 
little more than a half inch, and a foot in diameter. Inside 
the plate I have a melted mixture made of turpentine, 
rosin, and wax which has been flattened and hardened 
into a brilliant hard surface. I have several other of these 
apparatus, larger ones and smaller ones, even some of 
wood, which have a lead sheath stuck to the bottom, and 
wherein I have poured sulphur, sealing wax, and other 
mixtures of various composition. However, I have found 
that the mixture mentioned above is the best and most 
convenient. I make it of three parts of turpentine, two 
of rosin, and one of wax, all boiled together for several 
hours. Finally I add some red lead, in order to give a 
bright color to the mixture. 

“As an upper armature, I use a piece of gilded wood, in 
the shape of a shield about 10 inches in diameter, about 
2 inches high, flat on the base which must come into close 
contact with the mixture, but convex on its sides or edge. 
From the center of the concavity rises a handle of wood, 
or better still of sealing wax, well polished, with its edges 
well rounded (this is very important). I will, therefore, 
call this armature a shield. I believe it superfluous to 
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advise you that I ordinarily use a shield of gilded wood, . 
because it is less expensive, lighter, and easier to manage 
Nonetheless, I 


than a shield made entirely of metal. 


thought later of making another shield of brass, all hollow : 


inside in the shape of a box, which I use for a smaller 
apparatus to be kept in my pocket. I find that this new 
shield presents several ad- 
vantages. One essential ad- 
vantage is that it is well pol- 


advantages are only with 
respect to appearance and 
convenience. For instance, 
the noise of even the weak- 
Several instruments 
the new shield, as _ little 
bottles, insulating handles, 
balls, strings, and such like... 

‘‘__Here then, sir, is the in- 
strument, so let us try it out 
and see if the effects corre- 
spond to our assumptions. . 

—*But the indications be- 
come weaker as time goes on? 

—‘ ‘Surely, especially if you 
keep on playing with the 
instrument often and for long 
times. 

—“Then the indications 
will vanish altogether? 

—Yes, perhaps that will 
happen. I do not know after how much time. But what 
will you say if I cause the indications to increase?” 

And the letter proceeds as a conversation between two 
good friends, Volta and Priestley. In closing, the satis- 
faction of being a successful inventor again appears in 
words full of sincerity and enthusiasm: 


“I cannot end this discussion . . . without saying that, 
although this discovery is nothing more than a consequence 
of the theory which caused me to imagine this apparatus, 
nonetheless it appears very marvelous to those who are 
not very familiar with such matters. I will also confess 
that I personally was full of happiness as I saw the facts 
respond completely to the conceived ideas. I was happy 
for the beautiful harmony which I observed between the 
principles and the results, and also for the resulting surpris- 
ing novelty with its great practical advantages.” 


The theory of the electrophorus is given in full in the 
second part of a long letter which was published in the 
original Italian version in the Philosophical Transactions of 
the Royal Society of London, after being read on March 
14, 1782, before this society. 

Volta’s most famous letter, mentioned at the beginning 
of this article, describes the electric battery. According 
to Polvani,’ an authority on Volta’s work, this letter is 
quite different from all others. First of all, no hint is 
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est sparks can be heard well. | 
com- 
monly used may be kept in 


ished, and therefore dissipates _ 
less electricity. The other 


given of the mental and experimental processes which led 
. Volta to the discovery. The relationship between the 
voltaic pile and Volta’s previous work is not even men- 

tioned. Most strange is the unexpected fact that Volta 
_ presents the battery, the “artificial electric organ” as he 
called it, as the reconstruction of the ‘‘natural electric 
| organ” of the electric eel. In fact, the last and only work 
_ of Volta on animal electricity is a letter written 18 years 
_ before to Madame Le Noir, a ‘“‘bluestocking’”’ of Paris. 
_ Polvani states: 


“We believe that the true, intimate motive which led 
_ Volta to present the new apparatus as suggested by the 
_ electric organ of the eel was the desire, if not the pre- 
~ occupation, of demonstrating at once the identity of the 
electric fluid, created by the contacts between two different 
conductors, with the animal fluid which was then assumed 
and expounded by Galvani and by his followers. ‘The 
great discussion between the two scientists, Galvani and 
Volta, lasted 10 years, but no letters were ever written 
' between them.” 


Volta’s own description of the battery, accompanied by 
his original drawings (Figure 1), is very clear and detailed. 
Here, again, no essential information has been omitted. 


“I take a few dozens of small round plates or disks, of 
- copper, brass, or better still of silver, about an inch in 
diameter, more or less (for instance, some coins). I get 
also an equal number of plates of tin or, which is much 
better, of zinc, of approximately the same shape and 
dimensions. I say approximately because it is not re- 
quired at all that they be precisely the same, and in general 
the dimensions as well as the shape of the metal pieces are 
arbitrary. One should only take care to arrange them 
conveniently one on top of the other, in the form of a 
column. I also prepare a sufficiently large number of 
little disks of fiber board, of fur, or any other spongy 
material, capable of imbibing and retaining a large amount 
of water, or of the liquid with which they must be impreg- 
nated in order that the experiment be successful. These 
pieces or disks, which I will call wet disks, are made a 
little smaller than the metallic disks or plates, in order 
that when interleaved with them, as I will explain later, 
they will not reach beyond them. 

“Having thus available all these pieces in good condi- 
tion, that is the metal disks clean and dry, the nonmetallic 
disks well impregnated with water, or better still with salty 
water, and slightly dried, that the liquid will not drop off, 
there is nothing else to do but to arrange them conveniently. 
This arrangement is simple and easy. On top of a table 
or any other foundation I set horizontally one of the metal 
plates, for instance one of silver. On this first one I set 
a second plate of zinc, on this second one I lay one of the 
wet disks, then another plate of silver, directly followed 
by one of zinc, to which follows another wet disk. I 
continue in this manner, combining a silver disk with a 
zinc disk and always in the same direction, that is, silver 
below and zinc above, or vice versa, according to the way 
I started. I interpose between all these pairs a wet disk. 
I continue in this manner until a column is formed of these 
layers as high as it will hold itself up without collapsing.” 
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Volta next describes now experiments which can be 
made with the battery, among which many are concerned 
with the effect of the electric current on the human sens¢es, 
for instance the following: 


“But the most curious among all these experiments is 
the following: Hold the metal blade lightly between your 
lips, and touch with it the point of the tongue. In fact, 
once the circuit is closed in a convenient manner, one 
will excite simultaneously, if the apparatus is sufficiently 
large and in good shape with sufficiently strong current, 
a sensation of light in the eyes, a convulsion on the lips 
and even in the tongue, a painful prick at the point of the 
tongue, finally followed by a sensation of taste.” 


In other letters Volta becomes a real artist in describing 
the beauty of the natural phenomena, as for instance the 
blue flame of the methane gas, which he discovered in 
the marshes of Lombardy. 


“This gas burns very slowly with a lovely bluish flame— 
It is so pretty to see the opening of the jar cover itself 
with a little azure flame, which slowly descends along the 
sides of the jar.” 


There is also a magnificent description of the passage 
in the Alps at the St. Gothard Pass, where Volta relates 
how the grandiose and desolate scenery made him “see 
and feel the image of death.” 

Volta’s letters reveal to us fully his genius, his mental 
processes, his discoveries. They also reveal to us his 


Volta’s sketch of his first electric batteries, included 
in his letter of March 20, 1800, to Sir Joseph Banks 


Figure 1. 


A denotes silver; Z denotes zine 
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difficulties, as the lack of mercury needed to trap hydrogen 
and oxygen in sufficient quantity to produce water. How- 
ever, Volta’s letters disclose to us something more than the 
scientist, namely, the man in his entire personality. This 
human content of Volta’s letters is perhaps even more 
fascinating than the purely scientific content. 

_ Through his letters, we can follow Volta’s early struggle 
for a life which would allow him to dedicate himself to 
science, when a well-meaning Jesuit priest tried to convince 
Volta to become a priest. Then we can follow Volta 
to Paris where the Emperor Napoleon and all of France 
received him in great glory and witnessed awe-struck his 
demonstration of the first electric battery. But what did 
the man Volta think of all these honors, of all this pomp? 
A single sentence from the letter to his wife from Paris 
reveals to us his feelings and his modesty. He did not seek 
honors but scientific truth, and the man’s character appears 
clearer to us than we ever could hope otherwise. Volta 
writes on November 10, 1801, from Paris: 


“Dearest wife . . . I will also tell you something of the 
success of my experiments and theories which have brought 
back to electricity the misunderstood galvanism. Every- 
body is convinced now, and all have adopted my ideas. 
But certainly I did not expect that something of the kind 
would create such a furor, nor that it would interest the 
highest personalities, so that the First Consul (Napoleon) 
conferred on me many awards. ... As I finished to read 
my first paper, Bonaparte started to talk, exalted my 
discoveries, covered me with praise, and proposed that the 
Institute confer to me a gold medal. ... Yet among so 
many happenings which certainly should please me and 
are even too flattering, I am not deceived to believe myself 
worth more than I am. And I prefer to the frenzied life 
of a vain glory the tranquility and pleasantness of domestic 
life. Therefore, I sigh and wish to be back home, to 
embrace my dear children and all of you... .” 


Volta lived in an epoch of fierce political passions. 
During his life Italy was torn asunder by the opposing 


French and Austro-Russian armies and by the two corre- 
sponding Italian political factions. 
balance made him shun the excesses of either party, as 
appears clearly from the letters written in that period. 
Naturally Volta’s attitude pleased neither the French nor 
the Austro-Russians. All he wanted was to protect his 
freedom as a scientist, and in fact he was respected by both 
French and Austrians, and while the fight was raging “he 
was able to give the battery to mankind, a much greater 
gift than any political regime based on force and violence, 
of whatever color it may be.’’8 

At the close of this review of Volta’s letters, it is well to 
linger and perhaps regret a little that today’s scientists 
do not write letters as Volta did. Technical papers re- 
ceive much greater and quicker attention than a lonely 
letter. Yet, as is evident, a technical paper contains less, 
perhaps much less, than a letter. To be sure, it contains 
all technical and scientific information, often very well 
condensed and arranged, but the soul of the writer, alas, 
very seldom can pierce the printed sheet, and this, we 
think, may be a great loss in some cases. Perhaps this is 
the price we have to pay to an anonymous technology, 
to an ever-increasing specialization, to the many scientific 
magazines, where the information counts so much and the 
personality of the writer so little, If Volta had written 
only scientific papers his discoveries would have been 
recorded equally well, but through his letters something 
very precious remains forever: the sparkling personality 
of a great man and of a genius. 
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New Circuit Breaker for Aircraft Electric 


Systems 
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COGNITION of the need for better protection of 
Ree electric systems is indicated by the increasing 

use of reverse-current circuit breakers in d-c generator 
circuits. Improved protection, however, must be ex- 
tended to the entire electric system and not confined to the 
generating equipment. Protective equipment for low- 
capacity circuits in 28-volt d-c systems has been available. 
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There has been a lack of protective equipment, however, 
for similar and higher capacity circuits in 120-volt systems, 
both alternating and direct current. A new circuit 
breaker with ratings up to 125 amperes, 120 volts alternat- 
ing or direct current, is described in this article. 

Briefly, the requirements for such a circuit breaker can 
be summarized by the following table. 
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Volta’s great sense of 
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Interrupting CADACLUY atten veka er 5,000 amperes sea level to 50,000 feet 
Ultimate ‘trip currents... 02... .-.0- «- 138 per cent of rated current at 25 degrees 
: centigrade 
Continuous current capacity........... 115 per cent of rated current at 25 degrees 
centigrade 
200 per cent current calibration........ 10-100 seconds at 25 degrees centigrade 
Ambient temperature range........... —55 degrees centigrade to 71 degrees centigrade 


A temperature-compensated thermal element maintains 
the calibration of this circuit breaker within relatively 
narrow limits over a wide range of ambient temperatures. 
With minor changes, this circuit breaker can be arranged 
for manual operation and for 
application in 28-volt systems. 

‘Lhe- circuit breaker, «as 
shown in Figure 1, has an 
aluminum cover with mount- 
ing plates provided on one 
side. Power studs extend 
from an insulating base at 
one end of the circuit breaker. 
The control terminals of the closing and tripping sole- 


- noids extend through the cover at the opposite end. Ex- 


clusive of the power studs and mounting plates, the size is 
713/39 by 51/4 by 127/32 inches. The weight of this re- 
mote operated circuit breaker is 4 pounds. 

The circuit breaker with the cover removed is shown in 


~- Figure 2A. Separate side frames support the mechanism 


and the thermal trip unit. The general arrangement of 
the parts is illustrated in Figure 2B. At lower left is the 
thermal element assembly, and above and to the right are: 
72, the shunt trip; 2, the closing solenoid, 3-8, parts of 
the mechanism; and 9, the interrupting chamber. The 
contacts are completely enclosed in this chamber and, 
therefore, are not visible in this illustration. 


INTERRUPTER 


HIE PROBLEMS involved in developing an interrupter 

for 120-volt aircraft electric systems have been treated 
in an earlier article.!_ Briefly, if some means can be used 
to raise the pressure of the atmosphere immediately around 
the contacts, the arc can be interrupted quickly in an 
interrupter of reasonable size éven at very high altitudes. 

A cutaway view of the interrupter and contacts is shown 
in Figure 3. An enclosure is formed for the contacts 
and interrupter by the cap and base molded of arc-resistant 
phenolic asbestos compound. Silicone rubber gaskets 
(7) effectively seal the bottom of this enclosure. The 
moving contact consists of two parallel copper bridge 
members which are moved by the insulating operating rod 
(7). When closed, this contact completes the circuit 
between the stationary contacts; one on the bar attached 
to the thermal element, and the other on the connecting 
stud. Rapid opening to a total break distance of 3/4 of 
an inch is provided by the opening spring (2). ‘The contact 


Full text of paper 52-131, “A New Circuit Breaker for Aircraft Electric System, 40 to 
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B. S. Beall, III, and P. J. Reifschneider are 
pany, Philadelphia, Pa. 
The authors acknowledge the assi 


both with the General Electric Com- 


stance of Ruth E. Kern and other associates in the 
General Electric Company in the development of the circuit breaker and the preparation 
of this article. Acknowledgment is made also to the staff of the Equipment Laboratory 
of the Air Materiel Command for its assistance during the development of this circuit 


breaker. 


SEPTEMBER 1952 


Protective equipment for 120-volt aircraft elec- 

tric systems has been lacking. Now a new 

circuit breaker with ratings from 40 to 125 

amperes has been developed for a-c or d-c 
systems. 
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tip material, moving and stationary, is a form of silver 
tungsten-carbide which is characterized by arc resistance, 
freedom from welding, and fairly low contact resistance. 

Closely surrounding the movable and stationary contact 
tips, and extending upward for slightly more than the length 
of the breaks, are tubes (6) of hard white vulcanized fiber. 
This material produces considerable gas when struck by 
an arc and does not deposit sufficient carbon to cause 
tracking. The blowout effect of the parallel arc streams 
causes the arcs, drawn between the contacts, to strike 
against the fiber at the 
higher current levels. At low 
current levels, the steel half- 
tubes (8) around the fiber 
tubes help deflect the arcs 
against the fiber. A valve 
(4), molded on the insulat- 
ing contact operating rod, 
seats against a valve seat (3) 
in the cap when the contacts are in the open position. The 
gas produced by the arc striking the fiber is confined in the 
interrupter by this valve and the gaskets (7) between the 
base and the cap. The resulting increase in pressure 
quickly interrupts the arcs. 


OPERATING MECHANISM 


PN goats BEAM mechanism has been developed to 
operate the contacts of this circuit breaker in a straight 
line. This mechanism is shown in Figure 2B, with one of the 
supporting side frames removed. ‘The contact operating 
rod is attached to the beam (3) at a point a little to the left 
of center. Under normal closing eonditions, a latch 
(70) blocks one end of the beam while the other is moved 
downward by the plunger of the closing solenoid (2). 
The connection between the pushrod of the solenoid and 
the beam is made through springs (6) which provide the 
required contact pressure. A prop (4) and catch (7) hold 
the mechanism closed until such time as the latch (70) is 
released by the trip element, which allows the opening 
spring (8) to open the contacts quickly. In effect, the 
beam is latched at one end in closing, and is released at 


Figure 1. Aircraft cir- 
cuit breaker, single-pole, 
electrically operated, 
120-volt 400-cycle, or 
direct current. Side 
oblique view, cover on 


TET 


Figure 2. Aircraft cir- 
cuit breaker, single pole, 
electrically operated. 


A—Side oblique view 
with cover removed 


7. Terminal board. 2. 
Closing solenoid. 3. Mech- 
anism side frame. 4. 
Power studs. 5. Com- 
pound base. 6. Thermal 
element frame 


B—Side oblique view 
with cover and mecha- 
nism side frame removed 


1. Auxiliary switches. 2. 
Closing solenoid. 3. Mech- 


the opposite end when the circuit breaker is tripped. 

Although this mechanism is quite simple, it is trip-free. 
This means that the contacts are able to open fully and 
quickly if the circuit breaker is tripped while the mech- 
anism is held in the closed position. With this type of 
mechanism the flow of power cannot be maintained 
through the circuit breaker into a fault. 


CLOSING SOLENOID 


ei? MAINTAIN the size and weight of the closing solenoid 
at a minimum, it has been designed with an operating 
winding of very short time rating. A second, higher 
resistance, winding is introduced into the circuit after the 
solenoid has closed the operating mechanism. The two 
windings in series may be continuously energized without 
overheating. 

The circuit of the solenoid and short-circuiting switch 
is shown schematically in Figure 6. When the solenoid 
plunger comes to the end of its stroke, the short-circuiting 
switch (7) in Figure 2B, is opened and both windings are 
placed in series. As long as the solenoid is energized, 
sufficient force is produced to hold the plunger in the 
closed position regardless of whether the mechanism re- 
mains closed or not. Only upon opening and reclosing 
the control switch will the solenoid attempt to reclose the 
mechanism. 

This type of control scheme is often referred to as an 
antipump, signifying that the closing solenoid, when en- 
ergized, makes but one attempt to close the circuit breaker. 


TRIP DEVICES 


VERLOAD TRIPPING is accomplished in this circuit 
breaker by means of a temperature-compensated 
linear expansion thermal element, shown in Figure 4. 
The element proper (5) is made of material with a 
resistivity dependent upon the current rating of the circuit 
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anism beam. 4. Prop. 
5. Solenoid push rod. 6. 
Contact pressure springs, 
7a Gatch 1S. Opening 
spring. 9. Interrupting 
chamber. 10. Latch. 717. 
Auxiliary switch actuator. 


72. Shunt trip 
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breaker. Current passing directly through the element 
provides the heat to raise its temperature to the tripping 
point. The small motion of the top of the element due to 
its linear expansion, is amplified approximately 20 times 
by an eccentric (3) and trip arm (70). This amplified 
motion is applied to the instantaneous trip armature 
(7), which, when rotated sufficiently, releases the latch. 
The force which the trip arm exerts is supplied by two 
tension springs. Compensation for changes in ambient 
temperature is provided by the expansion of the trip unit 
side frames; the temperature coefficient of expansion of 


Figure 3. Cutaway view of interrupting chamber 


7. Contact 


operating rod. 2. Opening spring. 3. Valve seat, 4. 
Valve. 5. Bridge contacts. 6. Fiber tubes. 7. Gaskets. 8. Steel 
half-tubes. 9. Expansion thermal element 
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Figure 4. Thermal and instantaneous trip devices 


1. Instantaneous trip armature. 2. Calibrating screw. 


3. Eccentric 4. Instantaneous trip magnet. 5. Expansion 

element. 6. Operating spring. 7. Side frame. 8. Latch. 

9. Mechanism beam. 10. Trip arm. 11. Armature return 
spring. 12. Calibrating screw. 13. Compound base 


these frames being similar to that of the thermal element. 
Changes in ambient temperatures produce approximately 
the same linear change in both the side frames and the 
thermal element. Since the trip arm is pivoted in the side 
frames, the resultant motion, at the end of the trip arm, is 
negligible. 

Sufficient air space between the element and the side 
frames prevents the heat transfer between them during over- 
load from not adversely affecting the tripping characteristics. 

Combined with the thermal trip is a magnetic trip con- 
sisting of armature (7) and magnet (4). The instantaneous 
tripping, obtained at currents above seven to ten times 
the rated current, provides better protection for cables 
and loads, and reduces the circuit breaker burden. 

The shunt-trip device (72) in Figure 2B makes possible 
remote tripping over a wide range of system voltages. 
To protect the coil against overheating, one of the auxiliary 
switches (7) in Figure 2B is connected in series with the shunt 
trip coil, as shown in Figure 6. Asthe circuit breaker trips, 
this switch automatically opens and de-energizes the coil. 

At 25 degrees centigrade the tripping characteristics 
of this circuit breaker are as follows: 


Per Cent Current Tripping Time 


In excess of 1 hour 


ill ae te enn ere rere ates severe se pe Amante TS ce 
TS Bee ite eteacentee Penenssirs sicieneyn tan a Less than 1 hour 
PANS ow eeheis Co gc 2 Gece OUR eet ie ae 10 to 100 seconds for all ratings 
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Figure 5. Typi- 
cal time-ambient 
temperature trip- 
ping characteristic 
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Figure 6. Circuit diagram for electrically operated aircraft 
circuit breaker 


The effect of ambient temperature is small at the ulti- 
mate trip current. Over the range of temperatures from 
—55 to +71 degrees centigrade, the ultimate trip current 
is between 115 and 150 per cent. 

The tripping time at 200 per cent current is affected by 
ambient temperature as shown by the typical curves for 
the 40- and 125-ampere ratings in Figure 5. Over a 
range of ambient temperatures from —55 to +71 degrees 
centigrade, the tripping time is 10 to 200 seconds for all 
ratings from 40 to 125 amperes. 


CONCLUSIONS 


A Pees NEWLY developed aircraft circuit breaker meets 
the general requirements for aircraft electric equip- 
ment, and the specific requirements given previously. 

The temperature-compensated overload thermal trip 
provides improved protection for cables and loads over a 
wide range of ambient temperatures. Remote operation 
makes possible the protection of remote loads or load busses 
with a minimum expenditure of weight. 

The tripping characteristics are such that this circuit 
breaker may be used in either d-c or a-c systems. Ade- 
quate interrupting capacity, 5,000 amperes, is provided for 
all feeder and distribution circuit applications. 
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Automatic Switching for Nation-wide 
Telephone Service 
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VER SINCE the inven- 
Fito of the telephone 76 

years ago, development 
work has been pressing for- 
ward both in telephone trans- 
mission and in_ switching. 
These two fields have been 
closely interrelated in the 
development of telephone 
service on a nation-wide basis, 
and neither could have progressed as it has without corre- 
sponding progress in the other. 

The first development of equipment for the mechanical 
switching of telephone lines was the local dial system to 
enable one customer to be connected with another in the 
same town. It was a natural step to develop the equip- 
ment so that operators in near-by towns could complete 
toll calls through this local dial equipment. This was 
done first by using the local equipment and then with 
progressive modifications making it more and more suitable 
for toll. 

By these means through the decades of the 1920’s and 
1930’s regional networks were developed for operator toll 
dialing, using step-by-step types of equipment, particularly 
in Southern California, Connecticut, and Ohio. Also, 
many short-haul toll calls in metropolitan areas were 
handled in connection with the panel-type dial equipment 
which was d¢veloped for automatic switching in these 
areas. 

Also during this period the range of customer dialing 
in large metropolitan areas was extended, where local 
service is measured by message registers, through arrange- 
ments for the multiple registration of calls for which the 
charge was more than one local unit. 

An important feature of switching development in this 
period was the perfecting of ‘“common control” switching 
systems for large metropolitan areas endowed with a high 
degree of intelligence and great reliability.1_ As will be 
shown, still more extensive and complicated functions must 
be performed by the common control systems of a nation- 
wide automatic switching system. 

Also throughout this period great advance was made in 
the quality and stability of long-distance circuits. Tele- 


realization. 
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This is the first of a series of four articles. 
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A plan for automatic long-distance switching, 
which ultimately will embrace the whole of the 
United States and extend into Canada and 
perhaps Mexico, has been formulated and 
important steps have been taken toward its 
The plan also contemplates that 
telephone customers will be able to dial long- 
distance calls themselves. 
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phone connections, some with 
as many as five circuits in 
tandem, were being regu- 
larly established by telephone 
operators with satisfactory 
over-all transmission. The 
limitation was in the speed 
and accuracy with which 
multiple switches could be 
made by operators rather than 
in the over-all transmission characteristics. 

Several factors have worked together to bring about a 
big expansion of long-distance telephone service. ‘These 
include the great growth in the numbers of telephones in 
service, improvements in long-distance transmission, in 
switching, and in methods of traffic operation. Since auto- 
matic switching becomes increasingly attractive as the 
traffic density increases, this large growth pointed toward 
the desirability of further mechanizing the switching 
operations. 

In 1943 there was cut into service in Philadelphia, Pa., 
the first installation of the Number 4 toll crossbar system.? 
This system was designed to enable general automatic 
switching of toll connections in and out of large metro- 
politan areas and had many of the capabilities necessary 
for nation-wide switching. 

The various considerations already mentioned, coupled 
with the success of the Number 4 installation at Phila- 
delphia, led to studies of the service and operating results 
which might be expected from a nation-wide extension of 
automatic switching. ‘The conclusion was reached that 
this would be a desirable objective of the Bell System 
companies and would result in a very substantial further 
improvement in the speed and accuracy of handling of long- 
distance messages. Accordingly, during the next few 
years, a national plan was prepared and was adopted by 
the telephone companies. 


GENERAL PLAN 


des FEATURES Of this nation-wide plan for automatic 
switching and the present status of its application are 
the subject of three technical papers*-® which will be 
published in subsequent issues of Electrical Engineering. 
The basic requirements to be met in the development of 
this plan included the following: 


1. It should be suitable for the nation-wide extension 
of automatic switching both by originating toll operators 
and by the customers direct. 

When this work was commenced it was clear that a 
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program leading toward general nation-wide operator 
dialing was desirable. Subsequent developments have 
confirmed the wisdom of making the basic plan con- 
sistent with general nation-wide customer dialing as 
well since it now appears that a very wide extension of 
this form of service will become desirable. 

2. The plan must provide for satisfactory over-all 
service between any two telephones in this country and 
Canada. 

Under manual operation, satisfactory over-all service 
was provided for by the general toll switching plan in 
use since about 1930. This plan is modified to recog- 
nize the far greater speed and accuracy of automatic 
switching compared with manual switching. This also 
involves modifications of transmission design standards 
so that the over-all connections will continue to be 
satisfactory. 

3. The system must be designed for instantaneous 
service, so that delays due to lack of circuits or equipment 
would be very infrequent. This is necessary, both from 
the standpoints of service and the avoidance of tieups, 
particularly of the automatic switching machinery. 

A trunking system therefore must be devised which 

will meet this requirement most economically, con- 

sidering over-all costs of lines, switching equipment, 
and operation. 

4. Machines must be designed for use at strategic 
points in the network, called control switching points, to 
perform automatically the various tasks required to make 
the over-all plan operative and economical. 

5. The entire plan must be such as to provide satis- 
factorily for growth, for flexibility to meet changing condi- 
tions, and for minimum over-all costs of operation. 


FUNDAMENTAL PLANS FOR TOLL PLANT 


i THE next article of this series, J. J. Pilliod discusses 
the fundamental layout of plant for nation-wide 
operator toll dialing. This is subject to changes from time 
to time with further specific studies, as is the case with all 
far-reaching fundamental plans of this type. The addi- 
tional requirements imposed by nation-wide customer 
dialing are still under study as will be discussed a little 
later. 

The national toll switching plan is modified so that 
there may be a maximum of eight toll circuits switched 
together to connect any two telephones compared with the 
previous limit of five.’ In order to handle the entire 
traffic of the country, approximately 100 control switching 
points are necessary at which highly intelligent common 
control switching systems of the Number 4 crossbar type 
will be placed. 

A very important feature of the layout is a trunking plan 
providing for a high degree of use of alternative routes. To 
design all of the toll circuit groups of the country for a no- 
delay service would be very expensive. However, taking 
advantage of the extreme rapidity of automatic switching 
and: the ability to build into the machine capacity for 
using a large number of alternative routes, 2 trunking system 
has been devised in which only about one-sixth of the 
toll circuit groups of the country need be engineered on a 
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very liberal basis. These are called final groups and are 
the groups to which the machine ultimately appeals if 
all of the more direct circuit groups are busy. These 


more direct circuit groups then can be engineered on a 


basis providing for high usage of the circuits, recognizing 
that when one group is busy the machine appeals to an- 
other and so on until as a last resort the final group is used. 

In determining means for handling all of the toll messages 
with a relatively small number of control switching points, 
tremendous advantage was derived from modern trans- 
mission developments, particularly carrier systems which 
give a great economy from the concentration on a long- 
distance route of large numbers of telephone circuits, 
numbers often running into the thousands. As a result, 
a considerable degree of circuitous routing and back 
hauling of circuits is economical if by these means the 
circuits can be concentrated on heavy routes. This in 
turn lends itself to a plan using a minimum number of 
control switching points. 


NATION-WIDE NUMBERING PLAN 


i THE previous use of automatic switching by toll 
operators, the operators were furnished with codes by 
means of which the various circuits necessary to reach the 
destination could be selected. These codes were dialed, 
followed by the local number of the called party. With 
that system, toll operators calling a given telephone from 
different remote cities would use, in general, different 
codes corresponding to the different circuit groups which 
they must select. 

For nation-wide toll dialing even by operators this system 
would have impossible complications, and for nation-wide 
customer dialing it is clear that the code to be dialed must 
uniquely represent the office which serves the called tele- 
phone and that office only and not be dependent upon the 
route to be followed to reach it. In other words, it in- 
volves the development of what is called a destination- 
type code. Another description of this code plan is to say 
that for toll dialing purposes each telephone in the country 
(and Canada) must have a distinctive telephone number 
different from that of every other telephone. It is also 
clear that as a practical matter this number should be 
based upon the local telephone number of the customer 
prefixed by a minimum number of digits, following easily 
understood rules. 

To bring this about has involved a very high order of 
planning. Such a plan has been perfected and currently 
forms the basis for the determination of the coding of all 
new telephone offices and for changes in office codes when 
these are necessary. The development of this is the 
subject of a subsequent article. 


CUSTOMER TOLL DIALING 


Wwe THE customer is to dial long-distance calls 
directly without assistance from any operator, two 
additional requirements are imposed beyond those neces- 
sary for nation-wide operator dialing. 


1. The customer normally is connected to a local 
central office, but for the purpose of nation-wide toll dialing 
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he must be connected to the nation-wide toll network. At 
present he does this by dialing a code such as “211”? which 
connects him with the long-distance operator. This pro- 
cedure could be continued. However, since the customer, 
in any event, must dial 10 digits for the longest hauls to 
designate the called telephone, it is desirable if possible 
to cut out this preliminary step. That would mean 
modifying the local central office equipment so that it 
would receive the 10-digit numbers and transmit them on 
to the toll equipment. This is a simple undertaking for 
local central offices using the latest type of local central 
office equipment, called Number 5 crossbar, which was 
designed with this in view.’ For older types of equipment, 
the job is more difficult. 

2. The switching equipment must be provided with 
automatic means for recording all of the information 
necessary for charging the call. In the case of operator 
dialing this is now done manually by the operator. 

Great advances have been made in recent years in the 
development of automatic message-recording equipment. 
In 1944 there was placed in service in California the first 
installation in this country of automatic ticketing equip- 
ment. This equipment is associated with step-by-step 
local switching equipment and automatically prints for 
each call a ticket similar to that prepared by the operator 
with manual operation. In 1948 there was installed in 
Media, near Philadelphia, a greatly improved type of 
message-recording equipment in which the information 
appears in the form of punched holes in a tape.? This 
equipment is much more economical than the earlier system 
and also lends itself to the automatic preparation of toll 
statements or bills. 

The present forms of equipment have been designed 
to be associated with local central offices. A careful study 
has been made of their field of application and of the basic 
plan necessary to provide for a general nation-wide exten- 
sion of customer dialing. This indicates that there will 
be a large field for automatic message accounting equipment 
associated with the toll network and arranged to receive 
orders for toll messages from a number of local dial offices. 
This centralized automatic message accounting equipment 
is under development and an initial installation will be 
made next year in Washington, D. C. In this installation 
the range of customer dialing will be limited and certain 
service features will be lacking, which it is planned to add 
later. 

The nation-wide extension of customer toll dialing 
involves many operating problems in addition to those 
relating to the design of the plant. These problems involve 
the extent to which customers wish to dial long-distance 
calls, requiring ten pulls of the dial, the accuracy of dialing, 
the treatment of wrong numbers, provision for giving 
subscribers information regarding telephone numbers in 
distant cities, information on charges, and many other 
questions. 

Recognizing that the best way to develop these questions 
is a trial, arrangements were made to open such a trial 
last fall at Englewood, N. J. This office is equipped with 
a Number 5 crossbar system so that arrangements for such 
a trial readily could be made there. The Englewood 
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customers are able to dial directly any of about 11,000,000 | 
telephones in ten metropolitan areas scattered throughout 
the country, including Boston, New York, Pittsburgh, - 
Cleveland, Chicago, San Francisco, and the Bay area. | 
The results of this trial have been very encouraging. 
Subscribers are continuing to dial over 95 per cent of all | 
the calls which can be dialed. Errors due to wrong | 
numbers are at a minimum and other difficulties are ! 
relatively low. In so far as this trial can answer the 
questions, the results are all in favor of the nation-wide 
extension of customer dialing as the development and 
installation of facilities suitable for this purpose make it 
possible to do so. 
In view of the prospect of nation-wide customer dialing, — 
fundamental plan studies are now being made by the | 
telephone companies throughout the country of the whole 
layout of plant including the distribution of centralized 
automatic message accounting equipments with the future — 
general application of this method of operation. The — 
present indication is that the number of points at which — 
toll operating centers will be required will be greatly © 
reduced. This will react in important ways on the design 
of telephone buildings, telephone equipment installations, — 
and toll circuit routes. | 
All of these plans depend upon the successful develop-_ 
ment of striking innovations in toll switching and automatic © 
message accounting equipments. ‘The plans in turn react — 
upon the features to be incorporated in such equipments 
and upon the schedule of their development. A subse- | 
quent article covers the more important features of these 
equipments and problems involved in their development. 


CONCLUSIONS 


ease WITH operator toll dialing shows clearly 
that it provides a marked improvement in toll service. 
This improvement will increase as progress is made toward 
the full application of the nation-wide automatic switching 
plan. 

The development of long-distance dialing by customers 
is at an early stage. The results of recent trials, however, 
indicate that nation-wide customer dialing has service 
advantages and will be received generally with enthusiasm 
by telephone users. It is anticipated, therefore, that 
customer dialing will expand rapidly both on a regional 
and on a nation-wide basis. 

The service advantages of nation-wide automatic 
switching are not measured entirely by the increased speed 
and improved accuracy of connections. An important 
factor is the continued ability of the telephone system to 
meet the rapidly increasing demand for telephone service 
without making excessive demands on the available supply 
of labor. The development of local dial operation was 
absolutely necessary to handle the great growth of local 
telephoning which has taken place. Today, in many 
places, requirements for people for toll operations are 
very heavy and an increased amount of automatic toll 
switching is becoming more and more necessary to make 
possible handling the rapidly increasing number of long- 
distance telephone messages. 


ELECTRICAL ENGINEERING 


With this development there has been a marked increase | 
of employment. The Bell Companies today employ ; 
244,000 operators compared with 131,000 in 1941. They 
also have employed many people to build and install about 
$300,000,000 worth of toll dialing equipment, to construct 
_ places to house it, maintain it, and carry out operating 
rearrangements. 

With respect to the future, even with the nation-wide 
automatic switching plan in full operation and the local 
central offices arranged to permit customer dialing, there 
still will be a large amount of work for operators. They 
will be required to handle information and assistance 
traffic, person-to-person calls, collect calls, and other 
classes of calls which do not lend themselves to customer 
handling, as well as any individual calls which the cus- 
tomers may not wish to dial themselves. 

The Bell Companies necessarily have taken the lead in 
planning and applying these new developments. The 
_ plans, however, are laid in such a way as to include tele- 
phone users in independent telephone company offices. 
The independent companies are being kept fully informed 
of these plans as they develop and are participating, as the 
development of their own plant makes it practicable and 
desirable, in extending the benefits of the new forms of 

operation to their own customers. 

’ This long-term development has required the very close 
co-operation of all parts of the Bell System: American | 


Telephone and Telegraph Company General Department, 
Bell Telephone Laboratories, Western Electric Company, 
Long Lines, and all of the Bell Operating Companies. 
Each installation of equipment and circuits and each 
operation is a part of a nation-wide system and must be 
closely co-ordinated. The close interrelation and working 
together of the various parts of the Bell Telephone System, 
research and development, manufacturing, engineering, 
and operating are necessary for the effective planuing and 
execution of this tremendous project. 
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Transformer Noise Study Simplified With ‘Tape Recorder 


Research engineers of the General Electric Company 
have found a simple way to bring the hum of operating 
transformers into the laboratory for study with the use of the 
familiar tape recording machine. Before this compara- 
tively easy method was discovered, data on transformer 
noise in the field were gathered by taking heavy and cum- 
bersome instruments to transformer locations. Measure- 
ments obtained at the site were not always accurate because 
of the rough treatment and rapid temperature changes to 
which the instruments were subjected. Now the formerly 
used sound analyzer and high-speed recorder are left at the 
laboratory, and a high-fidelity magnetic-tape recorder is 
substituted to gather research information. 

In the new method, the output of a sound level meter is 
fed into a tape recorder and a 2-minute recording is made 
at various microphone locations. Appropriate technical 
information is recorded verbally with each recording. A 
standard scund also is picked up by microphone and re- 
corded at intervals of about 15 minutes for calibration 
purposes. The result is a permanent record of transformer 
noise and other pertinent field data which may be analyzed 
under ideal laboratory conditions. 

Engineers say the use of the tape recorder has the addi- 
tional advantage of permitting subjective judgments of the 
less tangible aspects of apparatus noise. 
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use a magnetic tape recorder to 

Later, in the labora- 

tory, the tape recording will be played back for sound level de- 
terminations and frequency analyses 


General Electric engineers 
gather sound data on transformer noise. 
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A High-Speed Direct-Scanning Facsimile System 


Cc. R. DEIBERT 


HE WESTERN UNION high-speed facsimile terminal 

transmits and receives copy up to 8!/, by 15 inches 
at the rate of 2!/g square inches per second. Assuming 
normal margins at top and bottom of page, 81/,- by 11- 
inch letters may be sent at the rate of 80 per hour, including 
phasing time between messages. 

Definition is adequate for reproduction of 8-point type. 
Assuming full copy sheets, a speed of up to 3,000 words 
per minute is available, depending on type size. For 
elite type 1,500 words per minute is achieved. Photo- 
graphs, half tones, and line drawings also may be trans- 
mitted. 

No advance preparation or processing of copy is required, 
direct scanning being employed at the transmitter. Copy 
is received on a page-type continuous recorder, on “‘Tele- 
deltos”” electrical recording paper. Received copy re- 
quires no drying, pressing, or other processing, and is 
fadeproof. Messages are automatically cut off and 
ejected from the recorder within one second after the end 
of each transmission. 

A bandwidth of 30 kc is required, assuming double-side- 
band transmission. 

The transmitter comprises two identical units each 
consisting of a transparent plastic cylinder which rotates 
at 1,800 rpm during transmission. The copy is inserted 
face out in the cylinder and is held in the focal plane by 
centrifugal force. Scanning is accomplished therefore 


Figure 1, 
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A complete high-speed facsimile terminal 
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by the conventional facsimile scanning optical system. 

The two units operate alternately to conserve line time, 
one unit transmitting while copy is changed in the other. 
Operation is almost completely automatic. Opening and 
closing of access doors in the cylinder ends initiates trans- 
mission, and adjustable top and bottom margin stops may 
be set to avoid transmission of blank portions of the page. 

Controls are provided at the transmitter to adjust the 
contrast range or background level to accommodate a 
wide range of copy quality. 

Since the apparatus operates at a speed intermediate 
between that of conventional] facsimile apparatus, 60 to 
360 rpm, and that of systems operating at speeds com- 
parable to those used in television, control apparatus and 
circuits logically use techniques from both of the afore- 
mentioned extremes. Starting, line feed, stopping, and 
so forth, use relays, motors, and mechanical brakes, while 
phasing and blanking pulses are generated electronically 
from a signal derived from the gap between the edges of 
the paper by an auxiliary stationary scanner. 

Electronic means including clippers, 
circuits, multivibrators, and modulators are employed to 
clip, shape, and establish the duration of phasing pulses, 
and to develop blanking pulses to delete the “black” signal 
generated by the facsimile scanner from the gap between 
the paper edges 

Tuning-fork frequency standards at each end of the 
circuit maintain synchronism, and 
servomechanisms are employed to 
stabilize the rotating elements. 

The recorder consists of motors 
and feed rollers to carry a continuous 
strip of recording paper from a 
600-foot roll, a continuous belt on 
which are mounted 4 styli, the tips 
of which sequentially contact the 
surface of the paper, and fast-feed 
and knife mechanisms which feed 
out, cut off, and eject the copy. 

Phasing is accomplished at the 
recorder in a minimum time con- 
sistent with accuracy by advancing 
the phase of the alternating voltage 
driving the stylus motor until co- 
incidence is obtained between the 
transmitted phasing pulse and a 
pulse generated by the recorder. 
Digest of paper 52-103, “A High-Speed Direct- 
Scanning Facsimile System,” recommended by the 
AIEE Committee on Telegraph Systems and approved 
by the AIEE Technical Program Committee for pres- 
entation at the AIEE Winter General Meeting, New 


York, N. Y., January 21-25, 1952. Scheduled for 
publication in AIEE Transactions, volume 71, 1952. 


C, R. Deibert, F. T. Turner, and R. H. Snider are 
all with The Western Union Telegraph Company, 
New York, N. Y. 
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Fundamental Plans 
for Toll Telephone Plant 
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HE GENERALLY ex- 

cellent long-distanec 

telephone service en- 
joyed by the public in the 
United States and Canada is 
the result of the co-operative 
work of many organizations 
including the Bell Operating 
Companies, many independ- 
ent connecting companies and 
others in the United States as well as in adjoining countries. 
The techniques employed today reflect extensive research 
and engineering and also improvements in manufacturing 
skill and in construction, maintenance, and operating 
methods developed over a period of many years. 

Throughout the United States and Canada there are 
approximately 20,000 different places—cities, towns, and 
villages—that serve as toll connecting points. The tele- 
phone offices in each of these places have access through the 
toll network to practically all of the 50,000,000 telephones 
in the United States and Canada and also to most of the 
telephones in the rest of the world. Currently the Bell 
Operating Companies are handling toll calls at an average 
rate of over 7,000,000 during a business day. 

Whenever practicable and economical, direct circuits 
are used to handle toll message traffic between two given 
points. Much of the traffic in the country is handled this 
way. However, a substantial volume of business, about 20 
per cent, is handled as a matter of economy, by switching 
toll circuits together. Although the volume of traffic be- 
tween different points may vary over a wide range, it is 
nevertheless important that adequate service be provided 
between any two points regardless of their separation and 
regardless of whether the traffic volume be a few calls per 
year or many calls per hour. This requires a definite and 
comprehensive switching plan. 


ELEMENTS OF THE PROBLEM 


;GURE 1 shows the nearly 1,200 points in Wisconsin 
Te Minnesota at which exchange facilities may be 
connected to the toll network. The coverage indicated is 
typical of that found throughout the country. 

The 150-odd larger circles represent ‘toll centers.“ At 
these places, operators record toll calls and perform other 


Revised text of paper 52-202, «Fundamental Plans for Toll Telephone Plant,”’ recom- 
mended by the AIEE Committee on Communication Switching Systems and approved 
by the AIEE Technical Program Committee for presentation at the AIEE Summer 
General Meeting, Minneapolis, Minn., June 23-27, 1952. Scheduled for publication 
in AIEE Transactions, volume 71, 1952. 

J. J. Pilliod is assistant chief engineer of the American Telephone and Telegraph Com- 
pany, New York, N. Y. This is the second in a series of sows articles; the first was 
“Automatic Switching for Nation-wide Telephone Service,” A. B. Clark, H. S. Os- 
borne, see pages 780-783, this issue. 
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The introduction of mechanical operation and 
general improvement in the transmission per- 
formance of the communication plant over the 
years permits the fundamental plans under 
which toll facilities are provided to be revised 
rather radically. The important new features 
and service improvements of the current plans 
are outlined herein. 
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toll-operating functions. 
Switching arrangements of 
various types are provided de- 
pending on how the point fits 
into the switching plan. Some 
may operate as control switch- 
ing points in the nation-wide 
plan as described later. The 
smaller circles represent “‘trib- 
utaries.”’ These are places 
where little or no toll operating is done. Toll connections 
from these points to the nation-wide toll network are com- 
pleted at the toll centers. 

In the United States and Canada as a whole, there are 
approximately 2,600 toll centers. The remainder of the 
toll connecting points—about 17,500—are tributaries. 

Figure 2 shows the network of circuit groups required to 
interconnect the toll centers in one area. Each line repre- 
sents a group of “‘intertoll trunks,” connecting two toll 
centers. These groups contain varying numbers of trunks. 
The location of the lines on the map is unrelated to the 
geographical routing of the trunks. To simplify the chart, 
the clusters of relatively short circuit groups radiating from 
each toll center to its tributaries have been omitted. 

Physically, the plant consists of a network of open-wire 
lines, cables, and radio systems. Voice-frequency or carrier 
operation is employed in the various sections as required to 
provide the necessary intertoll trunks. Figure 3 shows the 
major Bell System toll routes. In addition to the long haul 
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Figure 1. Toll centers and 
tributaries in Minnesota and | % 
Wisconsin pat 
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Figure 2. Principal intertoll 
trunk groups in Minnesota iN 
and Wisconsin 


St 
Fier 
= 
Z 
ic) 
7) 


routes shown, there are many other shorter haul routes 
connecting the toll service points within local areas which 
are not shown. 


EARLIER TOLL SWITCHING PLANS 


\wWhas EARLY it became evident that: 1. There must be 
a plan for connecting circuits together. 2. Switching 
centers with suitable equipment must be established in 
accordance with this plan. 3. Trunks must be provided 
in adequate numbers to connect every place to one or 
more switching centers and to interconnect the switching 
centers. 4. All this must be done in such a way that good 
service will be provided at reasonable cost. 

Early plans crystallized into the General Toll Switching 
Plan introduced by the Bell System Companies more than 
20 years ago.! This comprehensive plan for handling 


Figure 3. Principal toll routes of the 


Bell System 
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telephone toll traffic in the United States and Eastern 
Canada involved the use of two classes of major switching — 
centers, Regional Centers and Primary Outlets, and estab- 


lished methods of designing toll trunks to give adequate 
transmission efficiency on all necessary toll connections. 


SWITCHING PLAN FOR NATION-WIDE TOLL DIALING 


oi hee GENERAL TOLL switching plan was based on manual 
switching, that is, switching by operators, and a toll 
plant made up for the most part of voice-frequency cir- 
cuits. Under it, connections were limited to five intertoll 
trunks in tandem. This was fixed because the chance that 
difficulties due to operating irregularities, delays, or trans- 
mission impairments will be experienced, tends to increase 
with the number of manual switches and voice-frequency 
trunks in tandem. 

The introduction of mechanical switching, which is fast 
and designed tobe practically free of operating irregularities, 


permits delays to be minimized by fast switching to alternate 


routes. ‘The use of carrier, which has grown from a rela- 
tively minor place in the toll plant to the point where it 
is now commonplace,? provides superior transmission per- 
formance. 

The number of toll connections requiring a single toll 
operator only or, in some cases where customer dialing is 
used, no operator at all is increasing steadily as additional 
local and toll switching systems are mechanized.?4 

Since 1930, growth in traffic has been tremendous. Toll 
messages in the Bell Operating Companies in the United 
States and Canada have more than-trebled, growing from 
an annual volume of about 650 million to about 2 billion. 
This continuing growth in traffic volume has required a 
large-scale development of new plant facilities. 

Consideration of these factors led to the gradual reorienta- 
tion of the fundamental plans for the intertoll trunk plant 
which is now underway. 
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The proposed general toll switching plan provides a 
systematic grouping of switching points. ‘These include 
ordinary Toll Centers (TC), each serving a cluster of 
nearby tributary points and having trunks to a “home” 
Primary Outlet (PO) which serves as the outlet for several 
surrounding toll centers. In some cases, simplified switch- 

ing equipment may be used at a PO location. Such 
centers -are called Tandem Outlets (TO). Each PO or 
TO has trunks to a “home” Sectional Center (SC) which 
serves as an outlet for the PO’s or TO’s in a “Section.” 
The various SC’s have trunks to a Regional Center (RC) 
which serves as the central switching point for the sectional 
centers within a “‘Region.”? There are nine regions in the 

United States and Canada. One of the RC’s (St. Louis) 
is termed the National Center (NC). The higher order 
switching centers also act in the capacity of the lower order 
centers. For example, each SC also acts as the PO and 
TC for its local area. 

This arrangement is illustrated in Figure 4. Hibbing, 
-Minn., is shown as a representative toll center with the 
tributaries it serves. It is in the service area of the Duluth 
TO, the approximate boundaries of which are indicated. 
Duluth lies in the Minneapolis “‘Section,”’ which includes a 
large portion of Minnesota, and is in turn one segment of 
the Chicago ‘“‘Region.” 
~ Toll calls between two tributaries in the Hibbing toll 
center area can be completed by switching at Hibbing. 
Toll calls between any two points within the Duluth TO 
area can be completed by switching at Duluth. In a 
similar manner, connections between any two points in 
the same sectional center area or in the same regional 
center area may be handled by switching at the SC or 
RC, as the case may be. For example, a connection from 
Hibbing to a toll center anywhere in the Chicago region 
(which involves more than six states as shown in Figure 6) 
can be established by connecting toll links between Hibbing 
and Duluth, Duluth and Minneapolis, and Minneapolis 
and Chicago, to a corresponding number of links on 
through another sectional center, and primary or tandem 
outlet to the toll center destination. Circuits between a 
toll center and its tributaries are not referred to as inter- 
toll trunks but are classed as toll connecting trunks. 

Where the volume of traffic warrants, direct circuits may 
be provided to by-pass the intermediate switching points 
included in the preceding example. Once such direct 
circuit groups have been established, advantage is taken 
of their existence to avoid switches. The routes provided 
under the basic plan then constitute “final” routes to be 
used only when the more direct circuit combinations are 
busy. 

The direct circuits are engineered on a ‘‘high-usage”’ 
basis to carry high loads per circuit with a minimum of 
idle circuit time. The ‘‘final” groups are liberally engi- 
neered to take care of not only their own loads as direct 
circuits but also the overflow from the high-usage groups 
during heavy traffic periods. ‘The high-usage and final 
groups which could be used for routing calls between Hib- 
bing, Minn., and Davenport, Iowa, are shown by Figure 4, 

Figure 5 is a generalized diagram of a typical arrange- 
ment of switching points and intertoll trunks in two regions. 
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Figure 4. Intertoll trunks between Davenport, Iowa, and 
Hibbing, Minn., showing alternate routing possibilities 


It is apparent that while the mechanical switching system 
need perform only relatively simple toll switching opera- 
tions at the toll centers, it must be capable at the higher 
order switching points of selecting the most favorable 
route available at the time and completing the connection 
to the next switching point. 

For example, on a call from a given primary outlet such 
as PO1 to a toll center in the other region such as TC2, the 
switching equipment at PO1 attempts to complete the 
connection in sequence over the routes marked Loto 6. 
If route 6, which is the ‘‘final’’ route, is selected because 
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Figure 5. Illustration of intertoll routing pattern between two 
regions 


787 


all the trunks in the high-usage groups marked 1 to 5 are 
busy, the switching equipment at the SC will, in turn, try 
routes marked A, B, C, and so forth, in attempting to 
complete the call. A fairly complete pattern of circuit 
groups is indicated in this illustration. Depending on the 
relative locations of the points concerned and the traffic 
load requirements, certain of the high-usage groups shown 
may not exist. It is expected, however, that most TC’s 
will have high-usage groups to points other than their 
“home” PO’s. Also, each PO can be expected to have 
high-usage groups to sectional centers other than its 
“home” SC. All regional centers will be interconnected 
with direct trunks, regardless of geographical location. 

Because of the rapid and complex switching operations 
required of the automatic equipment at PO’s and higher 
order switching points (SC’s, RC’s, and the NC), these 
switching centers are called Control Switching Points 
(CSP’s). 

A companion paper? describes the switching equipment 
at CSP’s in more detail. As mentioned, this equipment 
must have a high degree of built-in capability to perform 
quickly the circuit selection work associated with the alter- 
nate routing features of the switching plan. In addition, 
to help provide the transmission margins needed for satis- 
factory operation of the plan as contemplated, it is arranged 
to connect circuits on a 4-wire basis instead of the 2-wire 
basis used generally heretofore at all switching points and 
at toll centers only under the new plan. Also it must per- 
form the very important function of tying toll networks 
which serve limited local areas together so that collectively 
they will work as a smoothly functioning nation-wide 
system. This requires co-ordination between the design 
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of the individual limited networks and the design of the — 


over-all system. 
The locations of the control switching ehints See to 


implement the nation-wide switching plan as now pro- — 


posed are shown in Figure 6. This figure also indicates 


the boundaries of the regional switching areas and the 


home switching center of the higher order for each switch- 


ing point. As the number of CSP’s increases, the cost of — 


the toll circuit plant decreases, because each CSP then can 
be located closer to the cluster of ordinary toll centers 


which it serves. However, because of the cost of the CSP — 


equipment, practical applications must balance the cost 
of circuit facilities against the cost of equipment in arriving 
at the minimum over-all cost for the switching plant. 
Customer dialing of short-haul toll calls has been in use, 
particularly in metropolitan areas, for some years. A trial 
of long-haul customer dialing over the intertoll trunk 
network and through the switching equipment provided 
for operator toll dialing was instituted at Englewood, N. J., 


in the fall of 1951. The local equipment includes auto- — 


matic message accounting and permits Englewood cus- 
tomers to dial directly to about 11,000,000 telephones in 
ten metropolitan areas across the country. A trial installa- 
tion of customer toll dialing, utilizing automatic-message- 
accounting equipment on a centralized basis rather than 
at each local office, is planned for Washington, D. C., in 
the fall of 1953. Initially, customers will dial toll calls 
within the Washington metropolitan area and to such 
points as Baltimore and Annapolis, Md. The favorable 
results and general acceptance of the trial at Englewood 
indicate extensive application of customer dialing of toll 
calls as conditions warrant. 
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Figure 7. Cross section of 
cable containing four pairs of 
coaxials. Each pair can accom- 
modate one 2-way 

carrier systém 


coaxial 


The general introduction of customer toll dialing as this 


~ becomes desirable will affect the number and location of 


ordinary toll centers since, in the ultimate, operators may 
be required only for assistance, person-to-person, collect, 
and other calls which can not be customer dialed. Studies 
now in progress indicate that the number of toll centers 


_ may be reduced by one-half or more over a period of years 


in many areas. 

The expanded general toll switching plan for nation- 
wide dialing, using a nation-wide numbering plan,° con- 
templates a degree of alternate routing far in excess of that 
used with the former switching plan designed for manual 
operation. This change, along with the reduction in toll 
centers, will have a marked effect on the normal flow of 


~ many traffic items through the intertoll network. As a 


result, the arrangement of the present intertoll trunks will 
be significantly modified as to number, routing, and 
terminating points. It is necessary to take these facts into 
account in engineering toll plant additions so that they will 
lead toward an advantageous layout for future nation-wide 
dialing as well as meet the needs of the more immediate 
future. Fortunately, the effect is in the direction of greater 
concentration of circuits in main routes so that with the 
new cable and radio facilities available, over-all economy 
and better service should result. 


TYPES OF TRANSMISSION FACILITIES USED AND 
INCLUDED IN SWITCHING PLAN 


4 pomEsTIc toll network is an outgrowth of the de- 
mands of the business and the advance in communi- 
cation technique over many years. At present, about 
100,000 intertoll trunks over 25 miles in length and many 
thousand shorter toll trunks are in service throughout the 
country. They are provided by voice-frequency or carrier- 
frequency facilities. The type of transmission facility used 
on a given route is dependent on a number of factors, such 
as cost, length of haul, number of trunks in the cross section, 
number of trunks to be terminated at intermediate points, 
the types of terrain to be traversed, storm and other con- 
ditions affecting service continuity, and the transmission 
requirements of the circuits to be provided. Reliability is 
always stressed. 

Voice-frequency facilities equipped with repeaters as 
required are provided on both open-wire lines and cables. 
In general, the use of voice-frequency facilities is now 
limited to shorter circuits. 

Considerations of economy and service improvement 
Jead rapidly to the ‘ntroduction of carrier operation into 
all types of toll plant. This directly affects the toll switch- 
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ing plan from the standpoint of routing and location of 
At present, carrier systems use four 
broad categories of facilities: open wire, conventional 
paired or quadded cables, coaxial cable, and radio. 

Several types of open-wire carrier systems permitting 
from 1 to 15 telephone channels above the frequency band 
of the voice channel are now in use. In general, these 
systems are used where trunk cross sections are relatively 
small and where the terrain and weather conditions make 
open-wire lines economical. 

Cable carrier systems presently permit the operation of 
up to 12 telephone channels on two pairs of cable con- 
ductors. These conductors may be in one cable or divided 
between two separate cables, depending on the type of 
carrier system. Coaxial-cable transmission systems Cur- 
rently provide up to 600 telephone channels per pair of 
See Figure 7. A new coaxial system, under 
development, is expected to produce about 1,800 telephone 
channels per pair of coaxials. 

Most of the applications of radio for toll telephone 
service now contemplated for heavy routes involve the use 
of point-to-point microwave systems. By employing chan- 
neling equipment at the terminals of these systems simi- 
lar to that used for the present coaxial system, each 
pair of radio channels may provide up to 600 telephone 
channels. Several pairs of such radio channels may be 
operated through the same antennas. See Figure 8. 

Radio systems are also useful in some cases where the 
number of toll trunks required is moderate, where route 
diversity is desired, or where water or other natural bar- 


coaxials. 


Figure 8. Microwave radio relay tower at Cotoctin Mountain, 
Md., on a New York-Washington radio route. There are 300 
message circuits in service with more planned 
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riers make the provision of wire circuits difficult or im- 
practicable. The type of facility to be used on a particular 
route is sometimes affected by requirements for other 
services such as teletypewriter, television network facilities, 
program facilities, private lines, and other factors. 

About 70 per cent of the long-haul toll message mileage 
in Bell Operating Companies is provided on carrier-type 
facilities as contrasted with 7 per cent in 1930. See Figure 9. 

From the transmission standpoint, carrier facilities offer 
marked advantages. They are inherently of the “*4-wire” 
type which minimizes the number of possible singing and 
echo paths on a circuit. Also, the speeds of propagation 
over Carrier systems are generally much higher than over 
voice-frequency systems, thereby further minimizing the 
echo problem. These features are of great advantage in 
reducing limitations on circuit design. 

Intertoll trunks must be equipped with suitable facilities 
for signaling.”® ‘The arrangements employed must provide 
a means of: first, attracting the attention of the distant 
point, either an operator or automatic equipment, to the 
fact that a connection is to be established; second, in the 
case of dial operation, transmitting coded information in 
the form of pulses for establishing the connection; and third, 
transmitting a general class of supervisory signals including 
connect and disconnect signals, on and off switch hook 
signals, recall signals, and busy signals, which are essential 
to the efficient operation of the switching plant. The inter- 
toll trunk design contemplated in the over-all plan must 
take into account this requirement for transmitting signals 
as well as speech, to insure accuracy and speed in setting 
up and taking down connections by operators or automatic 
switching equipment. 


TRANSMISSION DESIGN ASPECTS OF CIRCUITS FOR 
NATION-WIDE TOLL DIALING 


ae MORE EXTENSIVE use of alternate routing, together 
with the increase in maximum possible number of 
trunks in tandem associated with nation-wide toll dialing, 
tends to increase the problems of assuring adequate trans- 
mission of speech and signals on all possible connections. 
On the other hand, the use of 4-wire switching at important 
points and the definiteness of the routing patterns permit 
more effective use of the available facilities and thus tend 
to simplify the problem. Extensive studies indicate that, 
on the whole, the new toll switching plan will make still 
further improvements in transmission feasible. This is, 
of course, a desirable objective. 

With dial operation, the number of trunks in tandem in 
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Figure 10. Toll switch-  ~ 
board position with key 
set used for toll dialing 


a given toll connection may vary on successive calls. To 
avoid undesirable transmission contrasts and other adverse 
effects, it is important that every trunk be designed to 
operate as closely as possible to the theoretically correct 
transmission loss. ‘The problem is complicated by the fact 
that the extent to which the echo, noise, and crosstalk will 
limit the performance of an individual link is not directly 
proportional to the length of the circuit. In fact, the 
minimum loss at which a particular circuit used singly or 
in various built-up combinations theoretically can be 
operated depends on the number, length, and character- 
istics of the other circuits connected in tandem with it. 
Arrangements for precisely adjusting the loss in the indi- 
vidual trunks for each call would be complicated. Ade- 
quate performance can be achieved, however, by com- 
promise methods which provide for automatic adjustments 
in the loss of each trunk in accordance with the following: 

1. When a trunk is switched to other intertoll trunks 
at both ends it is operated at the minimum loss practicable. 
This loss is known as “via net loss’? (VNL). 

2. When the trunk is switched to another intertoll _ 
trunk at one end only, the loss is increased 2 decibels. 

3. When the trunk is not switched to another intertoll 
trunk at either end a further loss of 2 decibels is added. 
This loss, which is 4 decibels greater than the via net loss, 
is known as “terminal net loss’? (TNL). 

The data and methods used in the derivation of VNL 
are rather complex and not within the scope of this article. 

The definite routing patterns established for the toll 
machine-switching operation impose more severe trans- 
mission requirements on certain classes of circuits than on 
others. For example, a trunk in a final group between a 
TC and a PO can become involved in an 8-link connec- 
tion, whereas a trunk in a high-usage group, say, between 
two PO’s normally will not be involved in more than a 
3-link connection. 

This creates a need and provides an opportunity for 
allocating the available facilities among the various trunk 
groups to provide the best over-all service. For example, 
to the extent practicable carrier erade facilities are assigned 
to trunks in final groups that may be involved in connec- 
tions with the maximum number of links. Facilities with 
less favorable transmission characteristics then may be 
reserved for trunks in groups that are used for connections 
involving fewer links. 


TRANSMISSION PERFORMANCE 


' ‘ABLE I shows the approximate range of transmission 
losses between toll centers under the manual plan 
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compared to ranges that appear practicable under the 
proposed fundamental plan which, of course, permits more 
links in tandem. 


Table I. Approximate Range of Losses Between Toll Centers in 


Decibels 
No. of Links in 
Intertoll Connection Manual Plan Proposed Plan 
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It is as important that the transmission loss of a trunk 
used in the contemplated toll-dialing network be main- 
tained at or close to its assigned value at all times as that 
the assigned value be right. On multiswitched connec- 
tions even a relatively small consistent excess or deficiency 
in the loss in the individual trunks can accumulate to over- 
all excesses or deficiencies in loss large enough to cause 
difficulty—by making it hard for people to hear if the 
attenuation becomes too great or by creating excessive 
echo, crosstalk, or noise, if the loss becomes appreciably 
less than normal. 

Since, with operator toll dialing, only one operator is 
involved on most connections regardless of length or com- 
plexity, and with customer toll dialing there are no opera- 
tors, it is extremely important that everything circuitwise 
be right at all times as machines must do much of the job. 
This is typical of the requirements of any large-scale 
“push-button” operation. See Figure 10. 


CONCLUSION 


r | WWE FUNDAMENTAL PLANS proposed for telephone toll 
switching provide a basis for the progressive mechani- 


zation of toll service. The installation of suitable switching 
mechanisms at control switching points and the provision 
of toll trunks utilizing the new instrumentalities will imple- 
ment the toll switching plan. The plan is sufficiently 
flexible to adjust for changes in the telephone art as they 
develop. Also, the plan can fit in with the requirements of 
those companies whose plants connect with the Bell opera- 
ting network should they desire to arrange for operator or 
customer toll dialing.® 

Average speed of service will be improved. The flexi- 
bility in plant design inherent in the new toll-switching 
plan will increase service security and improve the utiliza- 
tion of the entire toll plant. In addition, adequate pro- 
vision is made for the progressive introduction of customer 
toll dialing as this becomes practicable and desirable. 
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First Railroad Ferry Radar in New York Harbor Installed 


The first railroad ferry radar in New York harbor has 
been installed aboard the Jersey Central Lines ferry by 
Radiomarine Corporation of America. The ferry model 
is a special adaptation of the standard radar designed 
for harbor craft, trawlers, fishing boats, ferries, 
and yachts, to help cut down costly fog delays in the harbors. 

On the ferry installation, special switching features allow 
indicators in both pilot houses to be used alternately by 
means of complete controls for each house. Both indi- 


transmitter-receiver. The 
high 


especially 


cators are connected to one 
antenna is mounted on a 25-foot aluminum tower, 
enough to provide an unobstructed 360-degree view. 
The compact harbor-craft radar has a 30-kw transmitter 
operating on a wavelength of 3.2 centimeters. It has the 
power and sensitivity to pick up ships or landmarks from 
75 yards to 20 miles. 
One important feature of the unit is its adaptability to 
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any ship’s power supply. The equipment can be supplied 
to operate from 24, 32, 115, or 230 volts direct current or 
from 60-cycle alternating current of 115 or 230 volts. 

The complete radar installation for ferryboats consists of 
four basic units: two indicators, a transmitter-receiver, 
and an antenna assembly. The indicators can be com- 
pactly mounted either overhead, on a shelf, or on a table, 
depending on the size and layout of the wheelhouse. 

The antenna, which weighs 150 pounds, is slotted 
throughout its 50-inch length to reduce wind drag, and all 
gears are enclosed in a weathertight aluminum casing. 

Jersey Central ferries make an average of 250 trips daily 
over the 1-mile course between Jersey City, N. J., and 
Liberty Street, New York. The addition of radar to the 
standard equipment on the boats will aid the line in main- 
taining its performance record and giving passengers more 
assurance of dependability and safe operation. 
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Ultrathin Magnetic Alloy Tapes With 
Rectangular Hysteresis Loops 


M. F. LITTMANN 


HE CONTINUING 
4 ples for magnetic core 

materials which can be 
used effectively at high fre- 
quencies has stimulated the 
search for materials in which 
eddy-current effects produced 
by rapid changes in magnetic flux are at a minimum. 
Generally speaking, there are two ways in which eddy-cur- 
rent effects can be reduced: to increase the electrical resis- 
tivity as in the ferrites, or to restrict the paths in which eddy 
currents can flow as in powdered metals or thin laminations 
of metal strip. 

The ferrites, which have resistivities about 108 to 10” 
higher than conventional magnetic alloys, have been 
used extensively in television sweep transformers where 
they may be operated at high frequency with low power 
loss.1. However, such characteristics as relatively low 
magnetic saturation, low Curie point, and certain dielectric 
properties, particularly for larger masses, restrict the scope 
of application of the ferrites. On the other hand, the fine 
subdivision of particles in powdered metal cores results 
in very low d-c permeability even for the best alloys. 
Where high permeability is desirable, very thin metal 
tapes are useful and these are the basis of the present article. 

The commercial use of magnetic alloys rolled to thin 
gauges grew very rapidly during World War II. For 


Figure 1. Coil of cold rolled 48-per-cent nickel-iron alloy 1/4 mil 
thick, and ceramic bobbins 
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The principal soft magnetic alloys have been 
rolled to thicknesses between 1/8 and 1 mil. 
This study was restricted to those metal tapes 
having high permeability and a relatively high 
resistivity to minimize eddy-current effects. 
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power transformers, lami- 
nated or tape-wound cores of 
strip 4 to 6 mils thick were 
employed, and for radar pulse 
transformers, cores of 1- to 3- 
mil thick material were used. 
This large-scale use of thin 
materials was, to a large degree, the result of development 
of economical methods of rolling 1- to 6-mil strip, primarily 
silicon-iron, in quantities of thousands of pounds. Already 
during this period there were some applications involving 
rates of magnetization so high that materials even thinner 
than 1 mil (0.025 millimeter) were required. Small quan- 
tities of 4-79 Permalloy tapes 1/4 mil thick were rolled on 
a small mill at the Bell Telephone Laboratories for such 
applications.2_ The production of magnetic alloys in tapes 
as thin as 1/8 mil now has been undertaken by commercial 
organizations. 

Since 1950 four different alloys have been rolled to gauges 
less than 1 mil and fabricated into.toroidal cores. The 
descriptive term “ultrathin”? has been applied to these 
materials. The alloys chosen for study are commonly 
used soft magnetic materials having high permeability. 
The group was restricted to those alloys having relatively 
high resistivity in order to keep eddy-current effects to a 
minimum. ‘The values of magnetic saturation, Curie 
temperature, and volume resistivity, as shown in Table I, 
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Figure 2. D-c magnetization curves of 1/4-mil ultrathin metal 
tapes compared with other materials used at high frequencies 


Full text of paper 52-208, “Ultrathin Tapes of Magnetic Alloys With Rectangular 
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1952. Scheduled for publication in AIEE Transactions, volume 71, 1952. 
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Table I. Basic Properties of Alloys Investigated 
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are characteristic of the alloys themselves and probably 
do not change with thickness in the range of 1 mil to 
1/8 mil. 

The alloys were rolled as single strands in a width of 
2 inches employing work rolls of very small diameter. 
After rolling, the strip was slit into ribbons 1/8 or 1/4 inch 
wide for winding into toroidal cores. Because of the 
fragile nature of small toroidal cores, often consisting of only 
a few wraps of tape, it was advantageous to wind the 
cores on ceramic bobbins as shown in the foreground of 
Figure 1. The bobbins furnished support for the tape 
during annealing and also provided a frame for the copper 
windings used in testing. The tape was insulated with a 
magnesia coating prior to annealing. Annealing was 
conducted in very dry, pure hydrogen at temperatures 
from 875 to 1,150 degrees centigrade. The particular 
magnetic properties obtainable depend not only on the 
composition of the alloy, but on the processing steps of 
the metal supplier, the forming and annealing procedure 
used by the fabricator, and the stresses and temperature 
to which the core may be subjected after it is completed. 
These factors, individually or collectively as the case may 
be, all contribute to the resistivity, crystal and domain 
orientation, and stresses present in the lattice structure of 
the completed core. They thus govern the characteristics 
of the core material when a magnetomotive force is applied. 
It naturally would be most difficult to present a detailed 
picture of the magnetic properties of ultrathin 
magnetic alloys at this early stage of develop- 
ment. The purpose of this article is to present 
a general picture of the type of magnetic 
characteristics we may expect under d-c magne- 
tization as determined by the ballistic galvanom- 
eter. The measurements were made at room 
temperature with the flux parallel to the rolling 
direction of the strip. 

The d-c permeability, particularly at high in- 
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Figure 3. D-c hysteresis loops of grain-oriented 3-per-cent sili- 


con-iron 
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Figure 4. D-c hysteresis loops of grain-oriented 48-per-cent 


nickel-iron 
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ductions, of ultrathin metal tapes is very much 
higher than for other materials used for high 
frequencies, as shown in Figure 2. It may be 
noted that the d-c magnetization curves for the 
1/4-mil tapes are very similar to those for the 
same alloys in the more familiar thicknesses of 1 
to 14 mils. For comparison, the magnetization 
curve is shown for a specimen of 1-mil grain- 
oriented 48-per-cent nickel-iron having a very 
rectangular hysteresis loop. Rectangular hys- 
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Figure 5. D-c hysteresis loops of 4-79 Permalloy showing pro- 


nounced rectangularity 


Littmann—Ultrathin Magnetic Alloy Tapes 793 


teresis loops are of considerable interest for applications such 
as magnetic amplifiers and memory cores and, as will be 
shown, ultrathin metal tapes may be made to have hys- 
teresis loops which are quite rectangular. 

For example, the loops shown in Figure 3 for 1/2-mil and 
1/4-mil grain-oriented* 3-per-cent silicon-iron show a high 
degree of rectangularity. Comparing the width of the two 
loops, it may be noted that the coercive force is almost 
doubled by the reduction in thickness from 1/2 to 1/4 mil. 
At first thought this might be considered to be the result 
of an increased volume effect of surface contamination 
during final annealing. Of course, these very thin tapes 
are particularly sensitive to damage from faulty atmos- 
phere during annealing. However, the increase in coercive 
force with reduced thickness has been observed even under 
very carefully controlled annealing conditions. ‘The sug- 
gestion is made that as thickness is reduced there are 
changes in domain size and shape which cause an increase 
in coercive force. A contributing factor may be the type of 
crystal orientation present, particularly for material such 
as the 3-per-cent silicon-iron, which has a high coefficient 
of anisotropy. 

As shown in Figure 4, the coercive force for grain- 
oriented** 48-per-cent nickel-iron also increases with re- 
duced thickness but not as rapidly as for the silicon-iron. 
Compared to the 3-per-cent silicon-iron, the coercive force 
for 48-per-cent nickel-iron is roughly 10 times lower for 
thicknesses below 1 mil. 

As 4-79 Permalloy is generally regarded as a material 
having high permeability, particularly at low inductions, 
the high degree of rectangularity of the hysteresis loop 
which it was possible to obtain in ultrathin gauges of 
4-79 Permalloy was hardly expected. See Figure 5. 

The hysteresis loops for 1/4-mil experimental specimens 
of the various alloys including Supermalloy are compared 
with each other on the same scale in Figure 6 which illus- 
trates how the materials compare in a qualitative way. 
The comparison is intended to be on a qualitative basis 
since it will be understood that the properties for each alloy 
can be varied considerably and the particular specimens 
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Figure 6. Comparison of hysteresis loops for ultrathin magnetic 
alloys 1/4 mil thick. Data plotted to same scale 
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Figure 7. Variation of ratio of residual to maximum induction | 
with magnetizing force for 1/4-mil cores with rectangular hys- 
teresis loops. Data for 1-mil grain-oriented 48-per-cent nickel-: 
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for which data are presented here were chosen because 
their hysteresis loops were quite rectangular. Again: 
referring to Figure 6, the various shapes of loops illustrate: 
that the terms “square loop” or “rectangular hysteresis: 
loop” are, at best, only descriptive, and that important: 
differences in degree exist depending on the criteria used. 
Such criteria may be the slopes of the sides of the loops, or 
the slope of the top of the loop as saturation is approached. 
One useful way of measuring rectangularity is to note 
how the ratio of residual to peak or maximum induction, 


B,/Bm, Varies with peak or maximum magnetizing force, 
H,,. The curves for H,, versus B,/B,, shown in Figure 7 


represent the same cores used for Figure 6 and Figure 2. 
Lower ratios of B,/B,, may be achieved by variation of 
processing and annealing treatments. Very low ratios 
may be obtained by the introduction of a small air gap 
into the magnetic path. Supermalloy is the only material 
among those studied here in 1/4 mil thickness which has 
not been found thus far to display a maximum ratio of 
B,/B,, greater than 0.9. 

The space factor or packing factor present in the experi- 
mental cores used for the ‘tests described is as low as 50 
per cent for 1/4-mil strip. For small cores containing only a 
few turns of strip, space factor is not a limitation. Where 
space and weight are limiting factors, the thickness of 
magnesia insulation probably would be a_ handicap. 
However, there is considerable promise that improved 
techniques may permit much higher space factors without 
impairing the value of the insulation. 

It is too early to state in detail what the potential capa- 
bilities of these ultrathin materials are under pulse excita- 
tion or continuous high-frequency operation. The 48- 
per-cent nickel-iron and 4-79 Permalloy tapes show con- 
siderable promise for high-speed memory cores in com- 
puters. For magnetic amplifiers and radar pulse trans- 
formers, the low coercive force and high magnetic satura- 
tion of ultrathin alloy tapes are of interest, although it 
may not necessarily be desirable to have a rectangular 
d-c hysteresis loop. Ultrathin 4-79 Permalloy appears 


* Substantially that of a single crystal with a cube edge in the rolling direction and 2 
face diagonal in the transverse direction. 


** Substantially that of a single crystal with a cube edge both in the rolling and trans. 
verse directions. 
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to be particularly attractive since it has relatively high 
volume resistivity and can be made to have either a rec- 
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~MONECA—A New Network Calculator for 
: Motor Performance Calculations 
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MERICAN prosperity 
AN is undoubtedly due in 

large part to the tools 
that have been developed to 
relieve the drudgery and 
to increase the productivity 
of human labor. Over the 
course of many years, the en- 
gineer has perfected machines 
to do all kinds of manual 
labor, and even has mechanized arithmetical and account- 
ing procedures. But only recently has the engineer de- 
yoted similar efforts to taking the same drudgery out of his 
own tasks in order to increase his own productivity. In 
the last decade scores of computers of all kinds have been 
developed for a wide variety of applications. Generally 
speaking, these computers exceed human capabilities prin- 
cipally in the speed at which they perform the operations 
that could be done otherwise, if time were available. By 
accelerating the speed of these computations fabulously, 
they make practicable and worth while many calculations 
that would not otherwise be made. These same remarks 
apply generally to the special-purpose computer described 
in this article. 

Single-phase motors comprise the large majority of elec- 
tric motors being made today. Curiously enough, per- 
formance calculations on them are more involved and 

‘more time-consuming than similar calculations on poly- 
phase motors. On the running connection, for example, 
it takes at least twice as long to calculate a single point as 
it does for a polyphase motor. On the starting connection, 
it takes at least four times as long. As a consequence, many 
calculations that should be performed are left undone. 
For these reasons, the calculator described in this article 
was developed. 

An analogue-type computer was felt to be better suited 
to this application than a digital type, for a number of 
reasons. ‘There has been a decided trend, in recent years, 
to the development of machine theory in terms of networks; 
many such networks, therefore, could be set up directly 
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Performance calculations on single-phase induc- 
tion motors require two to four times as long as 
comparable calculations on polyphase motors. 
A new calculator based upon a new revolving- 
field equivalent circuit has shortened the time 
for making these calculations and has made 
practicable many calculations which were for- 
merly too time-consuming. 
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on a network computer. Re- 
producing the circuit of the 
motor direetly on a network 
calculator affords the engi- 
neer-operator an excellent 
picture of just what is happen- 
ing. Moreover, if he wishes to 
change the value of one or 
more constants, he can ob- 
serve ' the, veffect of these 
changes instantaneously. Hence, the analogue type is 
undoubtedly faster for most engineering investigations. 
While the accuracy is somewhat less than could be ob- 
tained with a digital computer, it is probably greater 
than the accuracy with which he knows the constants, or 
the accuracy with which he can test the completed motor. 

While many circuits have been published for many types 
of machines, the basic circuit around which MONECA * 
was developed is believed to be new and never before 
published. 


DEVELOPMENT OF THE BASIC CIRCUIT 


See CLASSICAL equivalent circuit for the polyphase 
induction motor is shown in Figure 1. Watts loss in 
the resistor r2/s times the number of phases is the output 
torque, expressed in synchronous watts. The input to the 
network is the motor input per phase. The loss in resistor 
r,is the iron loss per phase; the voltage across it is the volt- 
age induced by the air-gap flux. All these facts are well 
known and established. 

An equivalent circuit for a single-phase motor, based 
on the revolving-field theory, is shown in Figure 2. This 
is similar to the one generally shown, except for treatment 


Revised text of paper 52-50, ““MONECA—A New Network Calculator for Motor 
Performance Calculations,”? recommended by the AIEE Rotating Machinery and 
Computing Devices Committees and approved by the AIEE Technical Program Com- 
mittee for presentation at the AIEE Winter General Meeting, New York, N. Y., January 
21-25, 1952. Scheduled for publication in the AIEE Transactions, volume 71, 1952. 


G. G. Veinott is with the Westinghouse Electric Corporation, Lima, Ohio. 


The author acknowledges the many contributions made by R. B. Squires, who designed 
the calculator to incorporate the features described, and many others. 


* MONECATis a name coined from MOtor NEtwork CAlculator. 


Figure 1. 

Equivalent cir- 

cuit of a poly- 
phase motor 


Figure 2. Re- 
volving - field 
equivalent cir- 
cuit of a single- 
phase induction 
motor 


of the iron loss. In this circuit, iron loss is represented for 
both the forward and backward fields by two resistors 
bridged across the mutual reactances for the two fields, in 
the same manner as iron loss is handled in Figure 1. Most 
writers take care of iron loss either by adding the total 
value to the input or by subtracting it from the output. 
Handling it as shown in Figure 2 would entail a prodigious 
and unwarranted amount of labor in the performance 
calculations if these were made manually. Theoretically, 
it is probably more correct to handle iron loss as shown in 
Figure 2, and since it can be done on a network calculator, 
it has been set up that way on this one. In all candor, 
however, it must be admitted that this arrangement is 
born, in part, of necessity since it is not possible to build 
the magnetizing reactors without losses anyway. By adding 
supplementary resistors r,/2, it becomes possible to adjust 
them to correspond to the iron loss. In Figure 2, the loss 
in resistor 0.5r2/s is the forward-field torque, and the loss 
in resistor 0.5r2/(2—s) is the backward-field torque. 
Similarly, E, and £, represent the voltages induced in the 
stator winding by the forward and backward fields, respec- 
tively. Except for treatment of the iron loss, this circuit 
is well known and generally understood. It is reproduced 
in simpler block form in Figure 3. 

Now, consider a single-phase motor with two separate 
and distinct windings in space quadrature, as shown in 
Figure 4. These windings need not have the same number 
of turns; in fact, they rarely do. Usually the same voltage 
is impressed on both windings, though different voltages 
are shown in the figure to make the derivation more general. 
Rotation is shown as counterclockwise because rotation is 
normally from the auxiliary winding towards the main 
winding. Each winding sets up two revolving fields, mak- 
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ay 


ing four in all. These four fields induce voltages in their | 
own respective windings as follows: 


Eqm=limK 
Eom =lmXo 
Eya=TaK Ry 
Ena=lak”Xp (1) 
where K=ratio of effective turns in auxiliary winding to 
effective turns in main winding. 

In addition, the following voltages are acces in the | 
main winding: 

By the forward auxiliary field 


thal Xs 
K 


| 
1 


= —jKhaXy (2) 


By the backward auxiliary field 


pire (3) 
K : 
Also, the following voltages are induced in the auxiliary | 
winding: 
By the forward main field | 
By the backward main field | 
—jk Timp (5) 


The total voltage induced in each winding is the sum of 
all the individual voltages which can be obtained by adding 
the proper voltages from the foregoing equations to the 
primary impedance drops, obtaining 


Em =Lim&im t+ himk I hak thm£o ti kh aXo (6) 
Ea=Takiat hak’ £5 Khimk<ythak’£o —jFImXo (7) 


These are the two fundamental simultaneous equations 
for the capacitor motor which were developed by Morrill? 
in a similar fashion, though his are given in slightly different 
notation. In their present form, however, they do not lend 


Figure 3. Equivalent 
circuit of a single-phase 
induction motor in sim- 


plified form 


E ; MAIN 
m Im WINDING 
Figure 4. Schematic 
representation of single- 
phase motor with two AUX.WDG. 
windings in space quad- ~~ 

rature 

ROTATION 
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' Figure 5. Equivalent circuit of a capacitor motor with windings 
in space quadrature 


themselves readily to the development of an equivalent 
circuit. But their form can be changed. 
Rewriting equation 6 to combine terms 


Em=limXim+ Tim —jKla)Z+ Qimtjk]ia)Xo (8) 


: Multiplying both sides of equation 7 by — j/K and group- 
ing terms 


—jEq/K= —jkToX1a/K?+ im —jK1,q)<7— Gian tikTia)<o (9) 


_ Figure 5 shows an equivalent circuit developed from 
these equations. It represents the single-phase induction 
‘motor with windings in space quadrature, because the 
simultaneous equations for the solution of this network are 
equations 8 and 9, as can be seen by inspection. Figure 5 
represents schematically the circuit around which the 
calculator MONECA was designed. So far as the author 
is aware, this circuit has never before been published. 


CONSTRUCTION AND OPERATION 


bo 6 is an illustration of the MONECA. A detailed 
schematic diagram is reproduced in Figure 7, which is 
mounted on the calculator, just to the right of the operator, 
under a Plexiglas window. It is of great assistance to a 
novice operator in helping him to know which switches to 
throw, and to grasp the significance of his readings more 
readily. One set of electronic low-loss meters is used for all 
readings in all circuits. Circuits themselves are located on 
removable panels above the operator; their control knobs 
are on the panels. Two voltage sources are provided; 
voltage and phase of these voltages can be controlled inde- 
pendently. Leads from all these circuits and voltage sources 
are brought out to the connection panel at the operator’s 
right, below the extension leaf. The instruments are con- 
nected to any desired circuit by means of the switches 
located on the sloping panel, between the schematic circuit 
and the meters themselves. To the left of the instruments 
are metering control switches: these select any one of three 
voltage scales, any one of five current scales; they also 
control wattmeter polarity, and likewise permit use of the 
wattmeter to read watts or vars, or either amperes or volts 
in vector form, giving the answers either in rectangular or 
polar co-ordinates. An extension leaf is provided at the 
operator’s right to support his data sheet when recording 
readings. All dials and controls, except those for the mag- 
netizing reactances, can be reached by the operator while 
sitting in his chair. Since the magnetizing reactance is 
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seldom changed in the course, of :a motor performance 
calculation, most calculations can be performed and re- 
corded by the operator without his moving from his chair. 
All circuits are numbered and also identified by removable 
cards on the panels where they are located; these same 
identification numbers appear on the schematic diagram, 
reproduced in Figure 7, right opposite the circuit-selector 
switches. A listing of the meaning of each of these readings 
gives a good idea of what can be obtained from the calcu- 
lator. 

When the calculator is connected according to the circuit 
reproduced in Figure 7, the significance of each of the 
readings in each circuit is as follows: My, MI 


G1. Main-Winding Source 


Volts: Volts input to main winding. 
Watts: Watts input to main winding. 
Amperes: Current input to main winding. 


G2. Auxiliary-Winding Source 

Volts: Volts input to auxiliary winding, in terms of main 
winding. 

Watts: Watts input to auxiliary winding. 

Amperes: Current input to auxiliary winding, in terms of 
main winding. (Voltage and current are displaced 90 
degrees in time phase from what they are in the motor 
being calculated. When reading scalar values, this phase 
displacement is of no consequence. When reading in 
vector form, this phase displacement has to be taken into 
account.) 


Number 7. 
Volts: Primary impedance drop in main winding. 

Watts: Main-winding copper loss. 

Amperes: Main-winding current input. 

Number 2. Primary Impedance of Auxiliary Winding, Referred 
to Main Winding 

Volts: Primary impedance drop in auxiliary winding, in 
terms of main winding. 

Watts: Auxiliary-winding copper loss. 


Primary Impedance of Main Winding 


Amperes: Auxiliary-winding current, in terms of main 
winding. (See parenthetical note on G2.) 
Figure 6. MONECA in 


operation. Starting at the 
top of the left-hand row 
of panels, controls are 
for: magnetizing react- 
ances; primary wind- 
ings; rotor circuits; and 
extended ranges for rotor 
circuits and iron-loss con- 
trol. The middle panels, 
from top to bottom, are: 
blank, for future use; 
bottom-cage rotor cir- 
cuits; main-winding gen- 
erator Gi; metering sys- 
tem controls. Right- 
hand panels: blank, for 
future use; capacitor; 
auxiliary-winding gener- 
ator; winding-connection 
switch SC and line switch 
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Number 3. Forward-Field Rotor Circutt 
Volts: Volts induced in main winding by forward-revolving 


component of total field. 
Watts: Torque developed by forward field, in synchronous 


watts. 
Amperes: Slip-frequency component of rotor current, in 
terms of main winding; that is, current induced in rotor by 


forward field. 


Number 4. Backward-Field Rotor Circutt 


Volts: Volts induced in main winding by backward- 
revolving component of total field. 
Watts: Torque developed by backward field, in synchro- 


nous watts. 

Amperes: Component of rotor current having a frequency 
of (2-s) times line frequency, in terms of main winding; 
that is, current induced in rotor by backward field. 

Number 5. (Double-Cage Rotors Only) 

Bottom-Cage Circuits, Forward Field. 

Watts: Forward torque contributed by bottom cage only. 

Amperes: Slip-frequency current in bottom cage, in terms 
ef main winding. 

Number 6. (Double-Cage Rotors Only) 

Bottom-Cage Circuit, Backward Field. 


Table I. 


Watts: Backward torque contributed by bottom cage only, ; 


Amperes: Double-frequency current in bottom cage. 


Number 7. Forward-Field Magnetizing Circuit 
Volts: Volts induced in main winding by forward-revolving 


component of total field. 

Watts: Iron loss due to forward field. 

Amperes: Magnetizing current to set up forward field, 
and to supply iron loss of forward field. 


Number 8. Backward-Field Magnetizing Circuat 


Volts: Volts induced in main winding by backward- 


revolving component of total field. 

Watts: Iron loss due to backward field. 

Amperes: Magnetizing current to set up backward field, 
and to supply iron loss of backward field. 


C1. Capacitor Circuit 

Volts: Volts across capacitor, in terms of the main winding. 
Watts: Watts loss in the capacitor. 

Amperes: Current through the capacitor, in terms of the 
main winding. 

J1. Forward-Sequence Bus 

Amperes: The forward-sequence component of total stator 
current. It is equal to ,— jig. This current sets up 
the total forward-revolving magnetomotive force; part of 
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1/2 Horsepower, 115 Volts, 6 Poles, 60 Cycles 
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Note: Dot indicates positive end of circuit 
. *For double-deck rotors only. 


Figure 7. Schematic diagram of calculator for revolving-field 

setup. The nomenclatures in circles are the circuit designations 

on the calculator. Designations like Ay and F; at circuit junctions 

denote bus connections where circuits are joined by flexible leads 
on the lower right-hand side of the calculator 


this current is magnetizing current (circuit 7) and part of 
it overcomes the rotor magnetomotive force (circuit 3). 


J2. Backward-Sequence Bus 


Amperes: The backward, or negative-sequence, component 
of stator current. It is equal to Liz+ jATi,. This current 
“sets up the total backward-revolving magnetomotive force; 
part of this current is magnetizing current (circuit 8) and 
part of it overcomes the rotor magnetomotive force (circuit 
4). 

VO. Auxiliary-Winding Bus 


Volts: The voltage across the auxiliary winding, in terms 
of the main winding. (See parenthetical note on G2.) 


Procedure for setting up for a calculation is best illus- 
trated by reference to Table I, which is a reproduction of 
an actual set of calculations made upon a 1/2-horsepower 
capacitor-start motor. First, the known design constants 
are recorded in the proper blanks at the top of the sheet. 
(The bracketed figure 0.08, appearing in the x,m space, 
represents the ohmic resistance of the xy, reactor; hence, in 
setting up rm on the board, the value set up is equal to the 
actual value desired less the 0.08.) To set up the iron loss, 
the resistors in circuits 3 and 4 are set for synchronous speed, 
that is, with circuit 3 open, and circuit 4 at 0.5r2/2. Only 
the main-winding circuit is energized, and the iron-loss 
potentiometers, which are ganged together, are adjusted so 
that the wattmeter, when connected to circuit 7, reads the 
iron loss of 50 watts. (At no load, virtually all of the iron 
loss is due to the forward field.) 

Procedure for calculating a load point is most easily 
explained by describing the procedure for filling out the 
third column of Table I, where the slip is 80 per cent. 
Numerical values for r2/s and r2/(2—s) are computed by 
slide rule and entered on lines 3 and 4, respectively. The 
resistance in circuit 3 is then adjusted to 0.90—0.04=0.86, 
and the resistance in circuit 4 to 0.56. These are the only 
two settings that have to be made for any one slip. Now, 
if only speed-torque characteristics are desired, it is neces- 
sary to read only watts in circuit 4 and watts in circuit 3, 
as indicated by the symbols “W:4” and “W:3” on lines 6 
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and 8 in the column headed ‘““MONECA.” Torque and 
speed are readily computed from these readings by com- 
pleting the blank spaces through line 11. In this particular 


instance, the operator was interested in the volts across the 


auxiliary winding—in case it was desired to use a voltage- 
operated relay—and also the voltage across the capacitor 
itself—to see that it was not great enough to damage the 
capacitor. Therefore, the readings for lines 21 and 22 
were taken and the desired voltages computed and entered 
in lines 23 and 24. At a slip of 20 per cent, calculations 
were made with both windings in the circuit and recorded 
in the column headed “‘(c)”?;_ they were repeated for main 
winding only and recorded in the column headed “‘(m).” 
In the latter instance, it was not necessary to reset circuits 
3 and 4; instead the switch for G2 was opened and the 
single-pole switch SC in Figure 7 was opened. 

When slip is the independent variable, the whole process 
is direct and straightforward, as described heretofore. To 
compute either no load, or full load directly, a slight cut- 
and-try process is involved. A similar cut-and-try process 
is involved when the equivalent circuit method is used 
manually, except that the process is ever so much faster on 
the calculator. This process will be described first for the 
no-load point. 

For no load, circuits 3 and 4 are first set for synchronous 
speed, which is with circuit 4 at 0.36 ohm, in this instance, 
and circuit 3 open. ‘“‘W:4” read 16, which was tentatively 
entered in line 6 and added to the friction and windage of 
11, obtaining 27, which is the total negative torque that 
has to be overcome by the forward field. Meters were 
switched to circuit 3, and starting with a high value, the 
resistance was adjusted downward until ““W:3,” the forward 
torque, was 27. This is the no-load point, for the output 
torque is zero. No-load slip is determined by dividing 380 
into 0.72, obtaining 0.19 per cent. With the circuits set 
thus, all other desired quantities were read. In this motor, 
capacitor-start motor, all these adjustments and readings 
were done with the auxiliary winding out of the circuit. 
They are no more difficult nor time-consuming to perform 
for a permanent-split capacitor motor; it is necessary only 
to have the auxiliary winding in the circuit when the steps 
are done. 

Full-load output can be hit exactly by a similar cut-and- 


try process. Fuil-load slip is first assumed and the calcu- 
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lator is set up accordingly. Resistance in circuit 3 is then 
adjusted so that ““W:3”:xeads the right amount for full- 
load output. (This is full-load torque, in synchronous 
watts, plus item’7.) .. This.same process is equally applicable 
to ee cae motors, and no more difficult 
to use, 

Performance curves, slnted rom Table I, are given in 
Figure 8. - 


OTHER USES OF THE CALCULATOR 

INE AMPERES, on the starting connection, cannot be read 
directly on the calculator. One way to determine it 
is to determine the real and quadrature components of the 
currents in each of the windings and to add them manually. 
Another way, which is. somewhat simpler, is to read the 
vars input to each winding. as well as the watts input to 

each winding. ‘The line amperes is then 


a V Wnt Wort Vint Va). i 
E 

Locked-rotor amperes, however, can be read directly, 
because then Z,;=<». ‘To do this, the voltage and phase 
of G2 are adjusted to E,/K*. Then, the current flowing in 
this circuit is 4, not —jKJjg. Current in the J7 jumper is 
equal. to the vector sum of main and auxiliary winding 
currents, that is, the line current. Hence, locked-rotor 
amperes can be read directly.. This procedure is valid only 
at standstill where <= Xp. 

Pulsating torque can be determined by taking only a few 
more readings on the calculator. It is shown in Appendix I 
(see AIEE Transactions) that the double-frequency pulsating 
torque, expressed in synchronous watts is given by 


oe oy) a REN ling td Tia) 


At any slip, with main-winding circuit only energized, it is 
apparent by inspection of the circuit of Figure 7, or by 
letting. 4,=0 in equation 9, that 


(11) 


auxiliary winding, volts 


Kes ah ; (12) 
main winding amperes 
Hence the pulsating torque, in term of board quantities, 


becomes 


_(V:V0) 
? (411) 


(A:J1)(A:J2) (13) 
where V:VO and A:1 are read with only the main-winding 
circuit energized, and A:/7 and A:J2 are read with both 
windings energized if the pulsating torque on combined- 
winding operation is desired. If pulsating torque with 
main winding only energized is desired, it is necessary to 
read only the first two quantities for then, 

(A:1) =(A:J1) =(A:J2) and 


T,=(V:VO)(A:J1) =Egh/K (14) 


Locus of the air-gap flux, often important to the designer, 
is found readily by reading Z, and F;. If the space posi- 
tion is desired, it is necessary. to read these two voltages in 
vector form. 

Servo motor performance calculations are readily made. 
Impressed voltages can be unequal in magnitude and dis- 
placed from each other by any time angle. 
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Motors with bar exevs rotors, both polyphase and 
single phase, can be computed by use of additional circuits 


5 and 6, where these represent, respectively, the forward 
and backward impedances of the bottom cage. Polyphase 
motors can be calculated for balanced or unbalanced 
supply voltages. 
permanent-split capacitor motor, with single and double 


Comparative performance curves of a_ 


cages, were made and plotted in Figure 9, by way of . 


illustration. The double-deck rotor gives less full-load slip 
and less breakdown torque, just as in a polyphase motor. 
Polyphase motors are computed using the circuit of 
Figure 7, where the forward and backward networks 
represent the positive- and negative-sequence networks. 
Usually the impressed voltages are balanced and the 
backward network can be simply short-circuited by throw- 
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ing the winding-connection switch SC to the bottom posi- 
tion. 

Saturation effects can be taken into account if the re- 
actance is known as a function of current. The circuit is 
set up in the usual manner, using a nominal value of re- 
actance, which is reset to the correct value after an initial 
reading of current. Occasionally a second or third setting 
may be necessary. 

Speed control of permanent-split capacitor motors is 
sometimes effected by use of an adjustable external im- 
pedance. For this purpose, circuit 5 or 6 can be connected 
in series with circuit 1. In fact, spare circuits 5 and 6 
have proved useful for a number of other purposes. 

It is obvious that many other circuits can be set up, to 
represent other machines or other conditions. 
bilities are almost unlimited. 

Experience has amply demonstrated the invaluable 
assistance of MONECA as a teaching aid in giving the 
student engineer a better and clearer grasp of fundamental 
motor theory. 


The possi- 
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Figure 9. Speed-— 
torque and power- | 
input curves for a 


motor | 


and double-cage 


SUMMARY AND CONCLUSIONS | . 


A* ANALOGUE-TYPE computer has been developed with 
a number of novel and useful features: 


Flexibility. All circuits are brought out to a common 
panel, permitting an almost unlimited number of possible 
_ circuits that can be used. 


One Set of Meters. All readings are taken with the same 
set of meters. This minimizes as much as possible instru- 
_ ment errors. Meters are electronic, with practically negli- 


_ gible drain from the circuit being metered. 


Convenient Panel for Recording Readings. ‘This is a sliding 
_leaf which pulls out of instrument at operator’s right. 


Schematic Circuit in Front of Operator. ‘This is on the 
‘sloping surface in full sight of the operator. It is under a 
Plexiglas panel, which is readily removable, making it 
easy to insert the schematic diagram of the circuit for which 
the calculator happens to be wired at the time of use. 


Circuit Selector Switches. Circuit selector switches are 
conveniently located between the schematic diagram and 
the meters. They select the circuit to be metered. 


Easy for a New Operator to Learn. The features just men- 
tioned make it easy for a beginner to learn to operate the 
board, and also make it easier for him to grasp the signifi- 
cance of the various instrument readings. — 


Instrument Control Switches. These switches are con- 
veniently located just to the left of the meters, where they 
are easily controlled by the operator’s left hand. These 
control the scales and functions of various meters. 


Operator Can Sit for Most Calculations. Most-used controls 
are located so they can be reached by operator without 
moving from his chair. Entire sets of performance curves 
on any one motor can be performed at one sitting. Only 
exception is the controls for magnetizing reactances; 
these are located at the top of the board, in the least 
accessible place, as they are least often changed in the 
course of calculations on a given motor. However, the 
iron-loss potentiometer resistances are located on the lower 
left-hand panel of the board, where they are easily reached 
by the operator who adjusts them while looking at the 
wattmeter. Most often used are the controls for the rotor 
circuits, also for the generators; these controls were, 
therefore, put on the lower rows of panels. 


Calculator Is Fast. The calculator is two to ten times as 
fast, or even more, as longhand calculations. The more 
complex the calculation, the more time is saved, because 
MONECA solves complicated circuits as fast as simple 
circuits, and that is virtually instantaneously. Its princi- 
pal value is for making combined-winding calculations 
on single-phase motors. 


Effects of Changes of One or More Variables Can Be Instantly 
Noted. This permits the making of investigations often 
much faster than can be done by testing and often more 
accurately, because it is difficult to adjust only one factor 
at a time in a motor—there are so many variables in the 
building of a motor. Much testing and sample-building 
time can be saved as well as design time. The amount of 


SEPTEMBER 1952 


Veinott—MONECA—New. Network. Calculator 


. time. which. is saved. thereby-: is_ ‘considerable, though 


the amount of time thus saved is difficult to approximate. 


Two Blank Panels. ‘These were allowed to provide for 
possible future expansion of the calculator for purposes 
not anticipated in the original model. 


Can Be Plugged Into a Lighting Circuit. 
sets or rotating apparatus, is required. 


MONECA is thus a powerful new tool designed for motor 
engineers. It reduces the time required for many calcula- 
tions now made manually, and makes it feasible and prac- 
ticable to make many needed calculations not now made 
because of the time required. . It multiplies the output of 
the design engineer and reduces the number of samples 
that have to be built and tested to achieve a given result. 
The number of future uses to which it could be put appears 


No motor-generator 


to be almost unlimited. 


SYMBOLS 
E=line volts ‘ 
Epq= voltage induced in auxiliary winding by its own backward field 
Eym = voltage induced in main winding by its own backward field 
Fyq= voltage induced in auxiliary winding by its own forward field 
Eym=voltage induced in main winding by its own forward field 
i,=primary current 
J,g= auxiliary winding current 
I,m =Mmain winding current es 
I,=secondary current, referred to primary 
Izy =secondary current, backward field, referred to primary 
Jag=secondary current, forward field, referred to primary 
tm =magnetizing current 
imp =magnetizing current to set up backward field 
imp = magnetizing current to set up forward field. 

_ effective conductors in auxiliary winding 


~ effective conductors in main winding <5 

Ry=apparent rotor resistance to backward field, referred to main 
winding 

Ry=apparent rotor resistance to forward field, referred to main 
winding ; 

= primary resistance, polyphase motor 

tq = auxiliary-winding resistance 

Tym = Main-winding resistance 

r2=rotor resistance : 
polyphase motors referred to primary winding 
single-phase motors, referred to main winding 

ry =resistor simulating fron loss 

s=slip, as a fraction of synchronous speed 

Tp=maximum value of double-frequency torque in synchronous 
watts 

V,=vars input to main winding 

Vim =Vvars input to main winding 

W,=watts input to auxiliary winding 

Wm = watts input to main winding 

X,=apparent rotor reactance to backward field, referred to main 
winding 

X;=apparent rotor reactance to forward field, referred to main 
winding 

x1 =primary leakage reactance, polyphase motor 

xq= primary leakage reactance, auxiliary winding 

X1m = primary leakage reactance, main winding 

x2=secondary leakage reactance, referred to main winding 

2, =apparent rotor impedance to backward field, referred to main 
winding 

&;=apparent rotor impedance to forward field, referred to main 
winding 
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Vector Potential Derivation From Scalar Potentials 


quel, 


SMITH 


MEMBER AIEE 


HE AUTHOR recently published Tables of Green’s 
Functions! for the solution of partial differential 
equations in rectangular co-ordinates. ‘The Green’s Func- 
tions, as given in those tables, include only scalar poten- 
tials. However, in dealing with the fields due to currents 
or permanent magnets, vector potentials usually are used. 
These vector potentials also can be derived from the 
Tables of Green’s Functions as is shown here. 
' The vector potential can be defined in three ways. 


1. In the American Standard Definition of Electrical 
Terms it is stated: ‘A vector potential field of a tubular 
vector field is a vector field which has the property that 
its curl is the tubular vector field.’’? 

2. The second definition is based upon Lorentz’s 
solution of Maxwell’s equation which gives the vector 
potential A as A=Sf Sf f[puldxdy,dz/R. 
3. <A third definition may be taken as follows. “The 
vector potential A at a point may be defined as follows 
in rectangular co-ordinates. From the point x, », z draw 
a line to infinity in the direction of one of the axes. Then 
the total flux in the direction of one of the other axes 
crossing the line between the point and infinity may be 
taken as » times the component of vector potential in the 
direction of the third axis at the point. Since there are 
two such axes this gives two components of vector potential. 
The third component of vector potential in the direction 
of the first line drawn to infinity is zero. In the above 
u is the permeability of the medium.”’ 


It can be shown that when there is no variation with 
time the components of vector potential are the work done 
in bringing up along one of the axes from infinity to the 
point a unit current in unit length of wire oriented suc- 
cessively in the direction of each of the axes. When the 
currents are brought up along the »y axis it is found 


ey fm e/a 
A, = =): B,dy, Ay —0; A; = tf B,dy 
BS Be] ogee 


When the currents in unit length of wire are brought up 
along the other axes different expressions are obtained but 
they give the same values of B, showing the definition of 
vector potential is not unique. It can be shown that B 
also can be derived from a scalar potential V where 


: 1 [ bce By fot 1 (e 
Y= —— B,dx, Vo= —- Bydy, V3= —- B,dz 
BT ow MJ ow MJ 


Combining these with equation 1 and knowing that 
V;, Vo, V3 only differ by a constant 


(1) 


(2) 


Yoy 


A Oh A,=0, A 
47 - dz Ly, 7] 3 Pies 2 Ke 


we (3) 


These formulas can be applied directly to the results in 
the Tables of Green’s Functions to obtain expression for 
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vector potentials from the scalar potentials given there 
In the original article the following fields are derived. 


1. The scalar and vector potential due to a point 
source. 

2. The scalar and vector potential due to a thin rec- 
tangular sheet of magnetic material or a rectangular coil. 
This is worked out in two ways using definitions 2 and 3. 

3. The scalar and vector potential due to a circular 
coil. 

4. The scalar and vector potential due to an infinite 
wire equation 1 when it has a static charge on it and 
equation 2 when it has a current in it. 


Here results obtained for example 2 are shown. 

A thin sheet of magnetic material in the yz plane is 
bounded by the lines y=a, y=—a, z=b, z=—6. It is 
magnetized uniformly in the x direction. Find the scalar 
and vector potentials. 

From the Tables of. Green’s Functions it is found that 
for a point charge or pole in free space the potential is 
given by 


1 ao co foo} 
Vie, taf of dy cos a(x—x1) cos Bfy—p1) cos y(z— 
T™ Jo 0 0 


a)/(2+e+y%) (4) 


The thin magnetic plate can be regarded as made up of 
numbers of magnetic doublets whose potential is given by 
V,=0V/odx and which extend from _y=a to y= —a and from 
z=b to z=—b. Thus the potential V, due to the thin 
magnetic plate is 


a b 
na ff dy Fe, 
en = Ox 
1 a b . © © co 
ae il nf inf taf wf ady sin a(x— 
7 —a —b 0 0 0 


x1) cos B(y—y1) cos y(z—2z1)/(e2+B2+7*) (5) 


From the scalar potential V, the vector potential is obtained 
from equation 3. From the known theorem that the 
current in any circuit produces the same field as the 
equivalent magnetic shell, this expression then gives the 
field due to a current in the circuit which coincides with 
the boundary of the above thin sheet of magnetic material 
when multiplied by an appropriate constant. 
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Operating Synchronous Condensers on the 


Southern California Edison Company System 


Cc. R. CANADY 


ASSOCIATE MEMBER ATEE 


HE SOUTHERN Cali- 

fornia Edison Company 

has an extensive 220- 
kv transmission system con- 
sisting of 1,765 circuit miles 
located in central California, 
southern California, and southern Nevada. The com- 
pany has installed 1,331 megavolt-amperes of synchro- 
nous condenser capacity to control transmission system 
voltage as well as partially to supply the 3/4 mega- 
var required for each megawatt of peak system load. 

Figure 1 illustrates the Y-shaped transmission system. 
Big Creek and Hoover hydroelectric plants are located at 
the extremities of the Y, approximately 260 miles from the 
load center. The steam capacity representing 49 per cent 
of the total system kilowatt resources is located close to the 
load center, near the junction of the arms of the Y. 

The 14 66-kv subtransmission systems are normally 
interconnected only through the 220-kv network. Each 
66-kv system is provided with synchronous condensers for 
reactive supply and voltage control. All of the 220/66-kv 
transformer banks purchased since 1929, except two re- 
quired to parallel with existing banks, are equipped with 
load ratio control. The transformer banks have been so 
located, that 11 of the 220/66-kv substations have loa 
ratio control. 

The condensers located at the fixed tap substations are 
used to maintain 66-kv voltage schedules which provide 
for increased bus voltage during the heavy load period to 
compensate for regulation in the subtransmission system. 
The condensers located at the substations equipped with 
load ratio control are used not only to maintain required 
66-kv voltage schedule, but also directly as a source of 
vars to control 220-kv system voltage levels. The kilovars 
required to stabilize 920-kv voltages may not correlate 
with the 66-kv bus voltage schedules as the reactive demand 
of the 220-kv system is largely determined by the amount 
of hydroelectric generation at the Big Creek and Hoover 
plants. It is necessary to control 220-kv voltage on the Edison 
system to avoid undesirable var transfer over the two large 
interconnections with adjacent utilities. Control of trans- 
mission system voltage is also required for efficient system 
operation and maintenance of 66-kv bus voltage on the 
company’s own system. To accomplish stabilization of 
220-kv voltages, voltage control centers have been estab- 
lished at the Big Creek and Hoover hydroelectric plants, 
and a major substation at the southern load center. 

Outages of long transmission lines produce increased 
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A description of the operation of this system 
with 1,331 megavolt-amperes of synchronous 
condensers is presented. 

unrelated cases of instability are discussed. 
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reactive demands. If ade- 
quate steady-state stability 
margins are to be maintained, 
it is important that 66-kv 
busses be returned to their 
normal voltages as rapidly as 
possible. The response of a synchronous condenser to a 
sudden change in system voltage is always corrective, 
while the response of a static capacitor is always wrong. 
In subtransmission areas where large numbers of static 
capacitors are installed, it is very desirable after the loss 
of long transmission line to maintain normal voltages to 
prevent the static capacitor kilovar correction from falling 
off as the square of the voltage. 

The 220-kv lines, originating at the company’s hydro- 
electric plants, start out at approximately surge impedance 
loading at peak load periods. Since at most periods of the 
year these plants are used for peaking, there is a large 
daily change in bulk transmission system reactive demand, 
which exceeds 300,000 kilovars at times. 

There are three installations of the out-of-step type of 
automatic separation on the 220-kv system, which provide 
for dividing the system into two, three, or four separate 
load areas, each with a block of load and sufficient genera- 
tion to carry the load. The four separated load areas are: 
1. The Big Creek load area. 2. The Edison Hoover 
load area. 3. The Metropolitan Water District Hoover 
system. 4. The steam load area. 

As shown in Figure 1, the arrangement of the system 
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is such that local out-of-step voltages 
and currents at. the separation points | 
can be utilized for operating the outs 
of-step relays and tripping the neces- 
sary circuit breakers to perform a Big 1 
Creek or a Metropolitan Water District i 
separation. The Edison Hoover sepa-— 
ration is somewhat more complicated 
in that an out-of-step condition at one 
station is detected by the automatic — 
separation relay which, in turn, trips | 
preselected circuit breakers at three 
other stations via 220-kv power-line 
frequency-shift carrier channels.? 

The Big Creek and Edison Hoover 
separation relays are of the “1-slip cy- 
cle” type,? whereas the Metropolitan 
Water District separation relays are of 
the older type? which require from five 
to six slip cycles to operate. 

In practically every case of insta- 
bility requiring a separation of the 220- 
kv system, the hydroelectric genera- 
tors overspeed in one or more load areas, 
while the steam generators maintain 
normal or slightly subnormal speed. 
Experience has shown that when the 
generators in a hydroelectric area over- 
speed and go out-of-step with the re- 
mainder of the system, most or all of 
the synchronous condensers in that load 
area follow the speed of the steam gen- 
erators until the automatic separatic 
is performed. Immediately followi 
separation, the hydroelectric generat 
are above normal speed, whereas mos. 
of the condensers in the load area are 
at approximately normal speed and out- 
of-step with the generators. These con- 
densers do not resynchronize, but in- 
stead, slow down and reach a state of 
equilibrium at a speed approximately 
70 per cent of the generator speed.4 
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devices of the mechanical type connected 
to the condenser shaft, or a frequency re- 
lay actuated by a small shaft-driven gen- 
erator. ‘These underspeed devices are 
set to relay the condenser at about 56 
or 57 cycles. 

Oscillograms shown in Figures 2 
and 3 illustrate the sequence of opera- 
. tions in two unrelated cases of instability. 
Figure 2. Oscillogram of an out-of-step disturbance recorded at a 220/66-kv These records were made at a 220/66- 

substation of the Southern California Edison Company kv substation at the southern end of the 


vine 


= i The out-of-step condensers subject 
== = 5 : the separated load area to severe volt- 
2 & & z3 age fluctuations. 
= = 2 = = To terminate the voltage dips associ- 
= 3 2 : = ated with an out-of-step condenser, the 
= a8 3 = company has installed underspeed trip 
a 8 8 
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BIG GREEK HYDRO PLANTS OUT OF STEP WITH THE STEAM & HOOVER UNITS 
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Figure 3. Oscillogram of an 

out-of-step disturbance re- 

corded at a 220/66-kv sub- 

station of the Southern Cali- 
fornia Edison Company 

: 


Big Creek load area, close 
to the Big Creek separa- 
tion point, but approxi- 
mately 250 miles from the 
‘Big Creek generating 
plants. This substation 
has one 72,000-kva syn- 
chronous condenser which 
is connected to the 66-kv 
bus through a_ separate 
transformer bank. This 
condenser is equipped 
with a rotating-type volt- 
age regulator. 

In 1950 and 1951, when 
these Big Creek separa- — 
tions were made, the auto- = 
matic separation equip- 
ment was of the older 
type consisting of three in- 
stantaneous contactor-type 
overcurrent relays, anotch- 
ing or ratchet relay, an 
auxiliary tripping relay, 
and a plug board for select- 
ing the desired circuit 
breaker trip circuits. 


CONDENSER FIELD VOLTAGE— 
220 ku GROUND CURRENT —~ 


_66Kv. GROUND CURRENT —— 


RELAYS ON UNDER-SPEED ———— 
FAIL. TO CLEAR AUTOMATICALLY 
NES ARE REMOVED FROM 


LOCAL SYNCHRONOUS CONDENSER 
VOLTAGE DISTURBANCES PERSIST UNTIL THESE OUT-OF-STEP MACHINES Al 


IN THE BIG CREEK LOAD AREA, 


RS, 


TWO OF THE CONDENSE. 


n theoscillogram shown 
Figure 2, the instant 
that the separation oc- 
curred is marked by a 
small spike of 220-kv 
ground current which re- 
sulted from the opening of 
220-kv circuit. breakers. 
The separation occurred 
during the fifth slip cycle 
as the Big Creek genera- 
tor speed increased. The 
notching. relay evidently 
retrieved after each of the 
first two (relatively slow) 
slip cycles, and then 
notched up to the closing 
position on the impulses 
from the following three 
slip cycles as the impulses 
increased in frequency. 


NORMAL VOLTAGE 


CHARF GONTINUED 


THE OUT-OF-STEP CONDENSERS PRODUCE: SEVERE VOLTAGE FLUCTUATIONS AS THEIR SPEED CONTINUES TO FALL 
2- SEC. 


AUTOMATIC SEPARATION OF BIG CREEK HYDRO 


m— LOAD AREA FROM REMAINDER OF SYSTEM 


The frequency of the 
voltage recorded at this 


substation prior to separa- | 
tion is that of the steam system. After separation, the densers which are out-of-step with the Big Creek generators. 


recorded voltage is governed by conditions in the Big Creek Following the Big Creek separation, the voltage record 
load area, and the out-of-step surges are produced by con- of Figure 2 shows that the speed of the condensers dropped 
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rapidly, and no sign of recovery is indicated. In addition 
to a return to near normal 66-kv bus voltage, the point at 
which the local condenser relayed is shown by an additional 
transient in the condenser field voltage and current. The 
other out-of-step condensers in the load area tripped at 
approximately the same time as is indicated by the rapid 
recovery of the 66-kv bus to normal voltage. 

Figure 3 shows an oscillogram of another case of in- 
stability. The Big Creek separation took place during 
the sixth out-of-step slip cycle. This case is very similar 
to the one previously discussed, except that two remote, 
out-of-step condensers, totalling 40,000 kva, failed to clear 
automatically with underspeed devices. This relatively 
small amount of out-of-step equipment caused voltage 
disturbances until removed manually from the line. The 
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duration of the disturbance was 20 seconds, and was 
terminated by prompt action on the part of a substation 


operator. 


For 20 years, the Southern California Edison Company 
has followed a practice of terminating out-of-step conditions. 


between generator groups by automatic system separation: 
and between out-of-step condensers and the system by 
condenser low-speed relays. 
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J ‘HERE HAS BEEN a galaxy of dissimilar trolley 

ql electrifications scattered throughout ‘the world, nearly 

all of them successful in a way, but reflecting a lack 

of co-ordination among the proponents of this type of 

propulsion. Once having chosen a system, a railroad 
sometimes finds it expensive to change to another. 


THE NETHERLANDS RAILWAYS 


()” RAILROAD which chose its system of electrification 
more than 25 years ago and which has had an 
opportunity in recent years to review and change its earlier 
decision, if desired, is the Netherlands Railways. Trolley 
electrification of this railroad dates from the year 1908 
when the line between Scheveningen and Rotterdam, 
approximately 15 miles, was operated from a 10,000-volt 
a-c 25-cycle overhead trolley line. In 1924 it was decided 
that a change to the 1,500-volt d-c system would reduce 
overhead line troubles and also traction motor problems. 
By 1927 the original electrification had been converted 
and electrical services had been extended northward from 
Rotterdam to Amsterdam and Ijmuiden. Up to the year 
1940, when the Netherlands was invaded by the Germans, 
the network of electrified lines had been expanded 
gradually. 


WAR DAMAGE AND RECOVERY 


No industry in the Netherlands suffered as much war 
damage as did the railway system. When British para- 
troopers were dropped on the north side of the Rhine near 
Arnhem on September 17, 1944, a command was broad- 
cast from the Dutch government in exile for the railroad 
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workers of Holland to quit work and go into hiding, to 


hamper ‘the movement of German troops and supplies in 
this whole area. The order was obeyed, but the 8,000 
paratroopers had dropped into unsuspected German armor 
and strength, with the result that the advance of the Allies 
in this area was stemmed and the Netherlands was not freed 
until May 5, 1945. The Germans, then, had nearly 8 
months in which to plan and carry out a vindicative and 
methodical wrecking of the railway system, during which 
time the 30,000 loyal railway workers and their families 
had to stay in hiding and the whole populace suffered 
greatly because food and fuel could not be transported. 
When the country was finally freed, there was little left of 
the railways, for practically everything had been removed 
to Germany or thoroughly wrecked. Rolling stock was 
taken, burned, or destroyed; shops were looted com- 
pletely—not even a wrench or screw driver was left; 
copper wire and electric substation equipments were 
carried away; bridges were wrecked; and tracks were 
torn up. When the Germans capitulated, the status was: 


Per Cent Destroyed or Stolen Per Cent Destroyed 


LLOCOMOPIVES..eas siete s ee ee eet Stations eicuc.. kedacik e ee 18 
Passenpericars piensa eee 94 Signal towersnese a. 68 
Breight/cars......( eis ave tices. 98 Rail bed ivy caret nce. ee sheers oe 62 
Blectricitrains.- 3). sesces eee eee 99 Bridgesit 7s. se aetae nays nition eee 70 
Diesel-electric trains;..+. 2 seas 100 
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Seven years later, by June 
1952, the Netherlands Rail- 
ways was again a smoothly op- 
erating, progressive railroad, 
with an ‘‘on-time” record that 
would be the envy of any 
American railroad. Trolley- 
electric motorcars and 
streamlined trains have been recovered from Germany 
_and rehabilitated or have been salvaged from the wreckage 
left in the country; diesel-electric motorcars and trains 
have been recovered and put into operating condition 
again; steam locomotives have been returned or used 
ones bought from the Allied Army surplus; trolley-electric 
locomotives have been purchased or rented; bridges have 
een repaired; signal equipment reconditioned; stations 
rebuilt; and many other very surprising reconstructions 
hhave been accomplished. 


RESELECTION OF THE 1,500-VOLT D-C SYSTEM 


DNS THE DESTRUCTION of the railroads by the Germans 
in 1944-45, an excellent opportunity was afforded 
to start all over with a different power supply system 
if desired. A thorough study, however, confirmed the 
earlier decision to use 1,500-volt d-c power for the trolley 
lines, this being based on the density of the traffic, the 
prevalence of large cities and towns in relatively close 
proximity, and the previously demonstrated low operating 
costs of the 1,500-volt system. Moreover, such a medium- 
voltage d-c system makes the operation of trolley electric- 
motorcar trains very practical at a nominal cost for equip- 
ment and repairs. Because of the predominance of these 
trains in the Netherlands, this factor was of considerable 
weight. 

Since economy is of importance in the electrification of 
any railroad, the selection of a system involves some 
definite objectives: 


1. To convert from commercial power systems to a type 

of electric. energy suitable for distribution to moving 
vehicles, using the simplest equipment and with the 
maximum efficiency. 
9. To minimize the first cost of the distribution structure 
and equipment. The use of a voltage as high as practicable 
to minimize the amount of copper needed and to require 
the fewest number of substations assists in keeping installa- 
tion costs low. 

3. To minimize the cost of parasitic distribution 
equipment. 

4. To use equipment both in the distribution system 
and on the vehicles which will have the lowest possible 
maintenance costs, because such costs are continuing over 
the years. Low repair costs also reflect a high degree of 
reliability. 

The 1,500-volt d-c distribution, as decided upon by. the 
Netherlands Railways, encompasses all of the features. of 
an ideal system with the exception that the overhead 
trolley construction is somewhat heavier than might be 
desired and the substation spacing is not as great as for 
higher voltage systems. ‘These objections were accepted, 
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The railways of the Netherlands were almost 
totally destroyed at the close of World War II. 
After carefully considering other systems, the 
earlier decision to electrify with the 1,500-volt 
d-c system was reaffirmed. Holland now has 
one of the most progressive railways in Europe. 
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however, in order to obtain 
the other indisputable advan- 
tages which, for the concen- 
trated traffic found on this 
railroad, far outweigh the ob- 
jections. The rectifiers used 
to convert from the 3-phase 
50-cycle commercial power 
system to 1,500-volt direct current are simple, reliable, 
and efficient; there are no parasitic devices necessary, 
such as are often used with a-c systems to reduce inductive 
disturbances; and the substation equipment, the traction 
motors, and the control devices of the rolling stock long 
have been proved reliable and of low maintenance costs. 
Actually, the structures supporting the overhead wires 
are very little, if any, more expensive than for a high- 
voltage system, and the weight of the wires is not excessively 
greater, so that the prime increase in distribution costs 
lies in the reduced spacing of substations. However, once 
installed, this factor is of reduced importance. 


THE NETHERLANDS 


i GENERAL, the Netherlands is flat and few important 
grades are encountered. See Figure 1. In the 
western and northern parts, there is considerable polder 
land. These are areas surrounded by dikes and usually 
lying below sea level. In the east, the ground is somewhat 
higher and is rolling. In the southeast, such as in that 


Figure 1. Map of the Netherlands 
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neck which protrudes southward between Germany and 
Belgium from Roermond to Maastricht and Heerlen, 
there are pronounced ridges and valleys. The lowest 
elevation of the country is approximately 20 feet below 
sea level and the highest point is in the extreme southeast 
near Heerlen where there is an elevation of 321 meters or 
1,050 feet. Sand is encountered almost everywhere and 
clay is common. The principal cities lie in the western 
part of the country, but Holland is actually an industrial 
nation and practically every town has its shops and factories. 


TRAFFIC 


| Rae COMMERCE of the Netherlands depends upon 
three basic transport systems: the railroad, the water- 
ways, and the highways. ‘The railroad has far from a 
monopoly in the transport of freight because of a national 
system of canals. Since a large part of the country is 
built on the deltas of the Rhine, the Maas (Meuse), and 
the Sheldt, and since these rivers divide and subdivide 
into a large number of natural and artificial waterways, it 
followed that the early inland commerce was mostly water- 
borne. Add to this the vast system of canals and ditches 
necessary for the control of water levels throughout those 
areas reclaimed from the seas which could be expanded 
easily into further commercial waterways, and the result 
is a pattern of water routes that extends even to the remote 
and elevated portions of the country. Actually there 
are about 4,800 miles of such navigable waterways, nearly 
21/. times the railway mileage, some for small barges but 
many for larger vessels. About 340 miles of canals are 
for vessels of 2,500 tons or larger. 

The bulk freight of the Netherlands is generally moved 
by diesel-engine-driven canal barges. Highway vehicles 
have not as yet become a serious competitor for the railroad 
or canals. The division of the internal freight traffic is 
approximately as follows: 


Tons of Freight, Ton-Miles of Freight, 


Per Cent Per Cent 
Bypratlroad separsemn tect lec coe eae Le ieratelsielaie tis elt cpelatee serene 32 
By Water viare ce s.cvesesnitictejoitis ~ oleizie vnieie siesta SES ORRAGADE Obert 53 
By, Highways jaisre 2.50% siti sinvaieses + tawsiaib ations Gre wintesa ats eistetieitersres 15 


The Netherlands Railways does a very brisk passenger 
business. The railway system handles approximately 160 
million passengers per year for 3.9 billion passenger miles 
and requires 24 million passenger-train miles of operation. 
At the same time, the train-miles in freight service total 
about 9.3 million. Passenger services account for approxi- 
mately 58 per cent of the total revenue and freight service 
for but 38 per cent, the balance being made up by diverse 
services such as mail, baggage, and so forth. While 
American railroads consider passenger services unprofit- 
able, the Netherlands Railways has an operating ratio of 
around 74 which is extremely favorable. 


RAILROAD OPERATION 


T IS EVIDENT that the character of the Netherlands 
Railways differs from that of the normal American 
railroad. Emphasis is placed upon passenger-train services, 
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and schedules must be so arranged that little interference | 
is occasioned by the operation of freight trains. Most of | 
these are moved at night and are not on the main lines at 
the time that the heavy passenger traffic peaks occur. 
The result of this, and also of the rigid policing of pas- | 
senger-train delays, is that the railroad has an “on-time” 
record which should be the envy of nearly any of the rail- 


roads of the American continent. 


t 


The Netherlands Railways owns and operates a compre- — 
hensive network of lines extending to all parts of the 
country and serving practically every community in the 


nation. The heaviest traffic is concentrated in the western — 
central part of this area. The Annual Report for the year — 
1950 showed 1,988 miles of railroad in operation, 1,055 
miles of which are of single track and 933 miles of double 
track. Of these, 507 miles of the double track and 48 
miles of the single track are electrified and work has been 
progressing rapidly in the extension of this system. It is 
expected that a total of approximately 787 miles will be 
electrified by the end of 1953. In the end, approximately 
42 per cent of the mileage will be trolley electrified, this _ 
trackage carrying about 85 per cent of the passenger miles _ 
and 80 per cent of the freight-ton miles. The ultimate — 
use of diesel-electric motorcars or locomotives has been — 
planned for all other lines and for switching services, thus — 
retiring all steam motive power. 


THE ROADWAY 


ARS ALL OF the main-line rail is 46 kilograms per 
meter, or 92.5 pounds per yard, but some heavier 
rails of 63 kilograms per meter, 127 pounds per yard, are — 
on trial. Rails are of the T-head shape with flat bottoms, 
those for the main lines being clamped to special tie castings 
which, in turn, are held in place on treated ties by screw 
fastenings. For yards and sidings, the rails are set on tie 
plates and spiked down. Rail joints are set opposite each 
other, generally located between ties, which is contrary 
to the general American practice of staggering the rail 
joints. Each of the cast tie plates is finished for a 1:20 
inward cant of the rail. Rails are laid on treated ties 
and ballast is generally of gravel since cut stone is relatively 
expensive. In view of the unstable character of the soil 
under the roadbed, the railroad’s engineers try to limit the 
weight per axle to 16 metric tons, around 35,000 pounds. 
Tracks are spaced 13 feet apart where practicable. 


MOTIVE POWER 


A OF JANUARY 1, 1951, the Netherlands Railways 
owned: 


744 steam locomotives 

15 trolley-electric locomotives 

51 diesel-electric locomotives 

4 diesel-mechanical locomotives 

148 diesel-electric ‘‘locomotors” * 

10 heater cars 
109 individual trolley-electric motorcars 
567 trolley-electric bodies for 2-, 3-, 4-, and 5-car trains 
157 diesel-electric bodies for 3- and 5-car trains 


* A “locomotor” is a small switching locomotive operated by one man, who need"not 
be a trained engineman. : 
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_ This inventory has been augmented in 1951 and 1952 
by the addition of Alsthom 2,950-horsepower, 4-axle, and 
of 3,800-horsepower 6-axle trolley-electric locomotives, 
and some 6-axle Heemaf locomotives. When these orders 
are completed the railroad will have 95 trolley-electric 
locomotives. The number of streamlined trolley-electric 

_ trains is also being gradually increased and some additional 
diesel-electric motor trains are being received also. 


STEAM LOCOMOTIVES 


IHE STEAM LOCOMOTIVES are heterogeneous in type, 

ranging from relatively small switchers to Consolida- 
tions, 2-8-0, and 10-wheelers, 4-6-0. There are also a 
few heavier locomotives, used for such purposes as humping, 
and some 4-cylinder locomotives. Present plans call for 
the abandonment of all steam locomotive operations in the 
Netherlands as rapidly as possible. 


TROLLEY-ELECTRICGC LOCOMOTIVES 


W™ THE COMPLETION OF the trolley-electric loco- 
motives now on order, the Netherlands Railways 
locomotive inventory will be 


<== ee 


Design Oerlikon Alsthom** Heemaff Alsthom 
- Number of locomotives........ AP LOE Os .aie Spars aes ores BORE Sane le 10 
WWamiber Series l0 oc cle Hsieh OOO! Tercera LLOOR A an» T2008 i ete 1300 
Wheel prouping.......-.-.....-. 1A-Bo-A1 Bo+Bo..... Co-Co...... Co-Co 
Total weight, tons..... Bed OOM etl is tee BO awe sates 1208 aeeteee 110 
Adhesive weight, tons.... eA ee wipe ae gare terys pi SOR decree « WAU ere Bae 110 
Maximum miles per hour. LOO suaerteatere ss Hae catesotalatete = Sinan anos 13 
Horsepower, continuous*..........3,800. Bo SAO ee hie S100 0c: . 3,800 
Miles per hour at continuous 
horsepower™.)...c22e cece res sors GTER). akre Votane « BOL: athe oe ABW MAS UiSe 50 
Wheel diameter, inches..........- GLa esttaeee ole love AOS) peteaaters Aa Aue 49.3 
Rigid wheelbase, feet and inches...7 31/4.....-.-- LA Sie oteeyan 15 6....... 15 11 
* At 1,350 line voltage. ** Figure 2. } Figure 3. 


These locomotives are used for both passenger and freight 
work and do not leave the country because the German 
railways to the east are not electrified and the Belgian 
railroads to the south use 3,000 volts direct current. 


TROLLEY-ELECTRIC MOTORCARS AND TRAINS 


M™ OF THE PASSENGER TRAFFIC is served by multiple- 
unit streamlined trains, groups of cars being perm- 
anently coupled to form train sets, Figure 4, and provided 
with automatic tight lock couplers at each end of each train 
set so that they may be operated in multiple. Passengers 
may circulate freely between cars of any train set, but 
there is no passage through the rounded ends of coupled 
sets. Any 2-, 3-, 4-, or 5-body set may be coupled and 
operated in multiple with any other set. These train 
sets are provided with second- and third-class accommoda- 
tions, baggage compartments, toilets, and in some cases 
with a buffet. There are also 34 streamlined postal 
cars, with a rounded nose at each end, arranged for coupling 
._ between or behind trolley-electric train sets as needed. 
These postal cars are not motored. 

Before the war the Netherlands Railways had 275 bodies 
for these trains. By 1951 approximately 220 of these 
had been recovered and rehabilitated. Others are being 
build, and by the end of 1952 it is expected that the trolley- 
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electric streamlined train inventory will be as follows: 


99 2Q-body train sets.......505.ceeeereceresresenvessssscevernns 198 car bodies 
33. 3-body train sets... 0.0.0 cs cece ews eens sernennarccereerence 99 car bodies 
90. 42body traimssets soe, .\e\sroie vets teessia/olscclor> eieipnereleolele sialeloraiolakareteverehs 360 car bodies 
19 5ebody train s€tS.0.0. 060000 sscsseree snes crscsccbsusse vans 95 car bodies 
241 “streamlined trai sets’) sieyaie ceiaisle ee srelelallslotsialelonie)siaare sie eiecin ae 752 car bodies 


In addition, there are 101 old individual multiple-unit 
motorcars and 131 trailers not of streamlined construction 
which are still in use. 

The trolley-electric motorcars have been purchased at 
intervals and there are some marked variations in con- 
struction. The two basic types, of course, are the non- 
streamlined individual units, 1927, and the more modern 
streamlined trains of permanently coupled units adopted 
as standard in 1934. Although all of the latter are of the 
same general design, consisting of 2, 3, 4, or 5 permanently 
coupled car bodies having an ellipsoid nose at each end of 
each train set, the trucks, body constructions, and equip- 
ment have varied from time to time with the acquisition 
of additional train sets. The control systems of all of 
these cars embody bridging-type main circuit connections 
and automatic acceleration. Starting tractive forces are 
limited to give no more than 10 per cent adhesive factor 
between the wheels and rails so that it is not necessary to 


Figure: ae 

Alsthom Bo-Bo 

trolley - electric 
locomotive 


Figure 3. 

Heemaf Co-Co 

trolley - electric 
locomotive 


Figure 4. 

Four-car MU 

trolley - electric 
train set 
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carry sand on the cars. The 2-car and 3-car train sets 
have one control equipment and four motors, while 4- 
car and 5-car sets use two equipments and eight motors. 
See Figure 5. 


DIESEL-ENGINED MOTORCARS 


HE NETHERLANDS Rai_ways have recovered and re- 

habilitated but three of their single, mechanical-drive 
diesel cars, 17 of their 3-body diesel-electric streamlined 
train sets, Figure 6, and 12 of their 5-body sets. Two 
additional 5-body sets have been acquired since the war. 
They also have on order 40 new 2-body train sets and 20 
single-car multiple-unit diesel-electric cars. The latter 
will have the engines mounted under the car floors, whereas 
the engines of the earlier streamlined train sets had the 
engines mounted in a walled-off compartment of one of 
the car bodies. It is expected that the diesel-engined 
passenger motorcar inventory at the end of 1952 will be 


3 single cars, mechanical drive 
20 single cars, electric drive, underfloor engines 
40 2-body diesel-electric train sets, underfloor engines 
17 3-body diesel-electric train sets 
14 5-body diesel-electric train sets 


The 3-body units are powered by two 400-horsepower, 
gross, engines and the 5-body trains by three 650-horse- 
power, gross, plants. All of the trains are arranged for 
multiple operation with any other diesel-electric trains. 
The trains on order will have 6 horsepower per ton of train 
weight. 


DIESEL-ENGINED LOCOMOTIVES 


fi ee NETHERLANDS RatLways use diesel and diesel- 
electric locomotives for switching purposes, and they 
also have a large number of diesel-electric locomotors 
scattered over the system for handling local switching 
work. ‘These locomotors are of 23 tons weight (United 
States 2,000-pound tons) on two axles, each driven by 
an electric motor. Any local employee can operate 
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locomotors and trained enginemen are seldom used. 
By doing the local and industrial switching with one, or 
at the most two, unskilled employees, the railroad has 
accomplished tremendous savings. 

The inventory of diesel and diesel-electric switehine 
units now owned or on order is 


4 diesel locomotives, mechanical drive 
50 English electric diesel-electric switchers, C 
18 Whitcomb ‘“‘war surplus’ diesel-electric switchers 
Bo-Bo 
15 miscellaneous diesel-electric switchers. _ 
163 locomotors, Bo 


MISCELLANEOUS ROLLING STOCK 


(0 COMPLETE the rolling stock picture, the railroad — 
dl be nearly 25,000 freight cars of various types, most ; 
of these being of 2-axle construction with roller bearings 
and clasp brakes predominating on the later rolling stock. 
The inventory consists of box cars for fruits and vegetables, 
refrigerator cars, gondolas, container cars, and many 
other types as found on any railroad for normal or special 
purposes. The conventional European couplers are used 
with side buffers, the face of the right-hand buffer being 
convex and that of the left-hand buffer being flat. 

The railroad owns nearly 700 passenger cars for loco- 
motive-hauled trains. There are also 53 postal cars, 
701 baggage cars (including high-speed freight cars), and 
13 combination postal-baggage cars for such trains. 

There are no signal lines through the trains. Signal for 
the departure, then, is given by the station master. 


TROLLEY-ELECTRIC POWER SUPPLY 


pe FOR THE OPERATION of trolley-electric locomotives 
and multiple-unit trains is generated by the provincial 
and municipal coal-burning power companies within 
the Netherlands. ‘Three-phase 50-cycle power is delivered 
to the railroad substations at 10,000 volts, although some 
earlier substations are fed at 25,000. Power lines are 
generally underground and enter the sub- 
stations in that way. See Figure 7. 
Power is converted from 3-phase 50- 
cycle alternating current to direct cur- 
rent by mercury-arc rectifiers, the sizes 
in use being 500 kw, 1,000 kw, and 1,200 
kw. Stations are built with one or two 
such units (three or four of the 500-kw 
size) as the local traffic requires. In all, 
approximately 119,000 kw in rectifier 
capacity is now or will be installed by 
the end of 1952. The normal distance 
between substations is approximately 
121!/, miles, and there will be a total of 
71 substations by that time in addition 
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Figure 5. Dia- 
gram of motorcars 
and train sets 
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to which there are three portable 
substations. Between substations are 
switching cabins for sectionalizing the 
lines, both the substations and the 
switching cabins being remotely con- 
trolled. 


ELECTRICAL ENGINEERING 


Figure 6. 

Three 3-body 

diesel - electric 
train sets 


Figure 7. 

Netherlands 

Railways sub- 
station 


SUPPORTING STRUCTURES FOR THE CONTACT WIRES 


HE CONTACT sysTEM of the Netherlands Railways has 

reached a high degree of practicability and relatively 
low cost. Starting with single poles and bracket arms on 
each side of double tracks, the railroad soon learned that 
poles would cant in the soft ground under wind and ice 
loads. The solution was to supply a cross member between 
the pole tops and eliminate the bracket arms. Thereafter 
there were installations of lattice-type poles, then of vertical 
“J”? beams, then an ogive concrete arch, then vertical 
cylindrical uprights linked by a horizontal beam. The 
latter type has become the simple standard system. See 
Figure 8. Supporting structures were first spaced 75 
meters, or 246 feet, apart, later changed to a spacing of 65 
meters, or 213 feet, then finally standardized at 70 meters, 
or 230 feet. 


CONTACT SYSTEM 


HE STANDARD CONTACT SYSTEM comprises a single copper 

catenary wire of 150-square-millimeter cross section, 
around 300,000 circular mils, with hangers from this to 
two horizontal and parallel contact wires, each with a 
cross-sectional area of 100 square millimeters (each is 
approximately equivalent to a 4/0 wire). Paralleling 
these, mounted on insulators above the supporting cross 
member, is a single feeder wire with a cross section of 150 
square millimeters. The area of the four conductors 
per track, then, is 500 square millimeters (0.775 square 
inch or 987,000 circular mils). The contact systems of 
parallel tracks are tied together to improve the current- 
carrying capacity. The average height of the contact 
wires above the surface of the rails is about 5.5 "meters 
or 18 feet 1 inch, with a maximum of 5.85 meters or 19 
feet 2 inches, and a minimum of 4.85 meters or 15 feet 
10 inches. 

Modern practice for double-track lines is to suspend a 
<Y? structure from the middle of the cross span of the 
supporting structures with a pulloff from this to the trolley 
wires, alternating at adjacent supports so that first the 
right-hand and then the left-hand trolley wires are pulled 
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35 centimeters, or about 13/, inches, off center, first to 
one side and then to the other. When one pair of trolley 
wires is pulled toward the center by the center Y, the other 
is pulled in the same direction toward the side by a pulloff 
fastened to the vertical supporting pole. Thus, the trolley 
wires are staggered a total of 70 centimeters, or 271/, 
inches. ‘These pulloffs also serve as braces against the 
strong winds prevalent in Holland. Trolley ‘pans’? are 
fitted with lead-tin filled graphite bars across a width of 94 
centimeters, or 37 inches, so that the contact is always made 
by these graphite bars. 

The trolley wires are sectionalized approximately every 
1,500 meters, or 4,921 feet. With these trolley wires 
anchored in the middle of the section, a tension device, see 
Figure 9, is provided at each end, exerting a pull of 2,000 
kilograms, or 4,410 pounds, or 1,000 kilograms per trolley 
wire. This tensioning device consists of a pair of pulleys 
mounted on one of the supporting structures, one pulley 
being four times the diameter of the other, with a 500- 
kilogram weight suspended by a cable wrapped over the 
large pulley. The cable attached to the trolley wires is 
wound on and anchored to the smaller pulley. This 
forms a simple and practical tensioning arrangement. 


SHOPS AND MAINTENANCE POINTS 


4 ex NETHERLANDS RaiLways has four main shops for 
the overhaul of equipment: Haarlem, in the north- 
western area, handles trolley-electric and diesel-electric 
motorcar overhauls; Tilburg, in the south central part of 
the country, takes care of locomotives (steam, trolley-electric, 
and diesel-electric); Amersfoort, just below the Zuider 
Zee in the central area, handles freight-car repairs; and 
passenger cars are overhauled at Utrecht, in the central 


Figure 8. Double- 
track overhead 
contact system 


Figure 9. Contact- 
wire tension device 
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area. The continuing acquisition of trolley-electric and 
diesel-electric motorcars and locomotives and the shrinking 
steam-locomotive inventory has forced changes in shop 
layouts and equipment and will require still further 
changes and expansions in the future. 

Regular inspections and running repairs of the trolley- 
electric rolling stock are now made at three points: Amster- 
dam, in the northwest; Leidschendam, central west; 
and Maastricht, in the extreme southeast. In general, 
Amsterdam takes care of trolley-electric motorcars and 
locomotives; Leidschendam of trolley-electric motor cars; 
and Maastricht of all types. This, of course, does not cover 
steam power, whose maintenance points are scattered over 
the system and are rapidly being reduced in number. 
Diesel-electric motorcars are inspected at Utrecht, while 
diesel-electric locomotives are inspected at Rotterdam 
(Fijenoord), Utrecht, Zwolle, Amsterdam, and Eindhoven. 

The Netherlands Railways has a very effective inspection 
and overhaul program. As an instance of this, trolley- 
electric motor cars operate in pools; say, 25 4-car trains 
in Pool G, 13 3-car trains in Pool H, and so forth. Each 
of these pools takes care of a set of regular runs, each train 
of the pool operating on a different run each day until 
all runs have been covered, then starting over again. A 
marker is placed in the front window to show the pool and 
the run, such as “H-1.” In this schedule of rotation, 
periodic visits to the inspection sheds are considered as one 


of the regular assignments. : 
forms exactly the same mileage as the others and is in- 
spected at the same intervals. 


medium overhaul, and once every 10 years for complete 
rebuilding. Locomotives and diesel-electric motorcars 
have similar assignments and periodic overhauls. 


CONCLUSION 


HE DECISION of the Netherlands Railways to retain 

and to extend the 1,500-volt d-c system of electri- 
fication for their lines and services indicates an appreciation 
of the various factors which have an influence on the 
economies of this form of power. ‘Thus, they have balanced 
the low maintenance expenses of medium-voltage d-c 
motorcar and locomotive equipment against a higher 
installation cost of the distribution network with close 
substation spacing (as compared to higher voltage systems), 
and find a net economy in their favor. In addition, the 
line troubles are very much lower with 1,500-volt direct 
current impressed upon the overhead network than if 
higher voltages, 3,000-volt direct or elevated alternating 
voltage, were employed. They also have reduced their 
substation and line costs to their practical essentials. As 
a result, this railroad stands as one of the best examples 
of 1,500-volt d-c electrification to be found anywhere in 
the world. 


Radioactive Sodium Used in Locating Leak in Heating System 


A spoonful of sodium carbonate made radioactive in 
Canada’s atomic pile was flushed through the radiant heat- 
ing system beneath 15,000 square feet of concrete floor at 
the garage of John Labatt Ltd., Toronto, Ontario, Canada, 
recently to locate a leak in the system. 

Isotope Products Ltd., Oakville, Ontario, who used iso- 
tope sodium 24 believes that this is the first time in radiant 
heating that a radioactive tracer technique has been used 
to solve the problem of locating precisely a break in the 
hundreds of feet of pipe in the heating system buried be- 
neath concrete floor. 

Garage officials at Labatt’s had been bothered for some 
time by knowledge of a leak somewhere in the system, but 
this could not be localized. It was known theoretically, 
however, that an isotope tracer could track down the 
radiant heating break. Sodium 24 was selected for two 
reasons: its rays could readily penetrate through 6 inches 
of concrete floor and beyond, and its relatively short half- 
life of 15 hours meant that it would weaken quickly and 
would leave the building uncontaminated. 

Sodium carbonate was used to dissolve quickly into the 
water of the heating system for the Labatt job. It was 
sent to Chalk River, Ontario, where it was “cooked” in 
the atomic pile; then confined in a lead shipping case and 
returned to Toronto. 

Engineers had constructed a large funnel and connected 
it to an inlet point of the radiant heating system through 
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an outside wall. The capsule was introduced into the 
system from this point. <A valve was installed beneath the 
inlet funnel and a 12-foot handle was attached to control 
the valve from a safe working distance. A long-handled 
clamp and similar long-handled pike pole were used also. 
These instruments removed the capsule from the shipping 
container, pierced the aluminum top of the container to 
allow the isotope powder to pour into the funnel. 

By controlling the funnel valve and by pouring water in 
from a hose, the engineers regulated the flow of radioactive 
material into the heating pipes. Geiger and scintillation 
counters were used to check the operation at every point. 

When the diluted isotope had penetrated throughout the 
system it was flushed clear. The radioactive solution was 
readily cleared from the pipes and dissolved safely away by 
a period of flushing. But where the pipe was broken or 
leaked it left a measure of radioactivity lying in the ground 
about the leak. With their detection instruments, engi- 
neers sought this point. 

Systematically following the pipe routes from a blueprint 
of the garage heating system, they soon found that readings 
increased towards the southwest corner of the building. 
As they got closer to the approximate area of the leak they 
chalked the readings on the cement floor. These numbers 
soon plotted the location to within a 6-inch square. Here 
the repair men were instructed to drill through to reach the 
break. 
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Thus, each of the trains per- | 


These trains are withdrawn | 
once a year for light overhaul, once every 3 years for — 


INSTITUTE ACTIVITIES 


Fall General Meeting in New Orleans Will 


_ Have Varied Technical and Social Program 


Final plans have been made for the variety 
- of technical sessions, entertainment events, 
and inspection trips scheduled for the 1952 
_ Fall General Meeting to be held in New 

Orleans, La., October 13-17. Headquarters 
will be at the Jung Hotel. 

The meeting will begin with the general 
session on Monday morning, to be followed, 
in the afternoon, by technical sessions spon- 
sored by the Committees on Insulated Con- 
ductors, Power Generation, Electronics, and 
Education. On Tuesday, in addition to a 
continuation of the sessions on Insulated 
_ Conductors and Power Generation, Carrier 
- Current, Instruments and Measurements, 

and Management will be session topics. 
Other technical sessions scheduled for the 
meeting will include: Wednesday—System 

Engineering, Industrial Power Systems, 

Safety, Feedback Control Systems, Magnetic 
Amplifiers, Rotating Machinery; Thurs- 
day—Chemical Industry in the South, Re- 
- lays, Television Systems, Transmission and 

Distribution, Switchgear, Radio Communi- 

cations, Petroleum Industry in the South; 

Friday—Transmission and Distribution, 

Communication Switching Systems, Ca- 

thodic Protection, Wire Communication Sys- 

tems, General Industry Applications, Trans- 
formers. 


ENTERTAINMENT 


The Fall Meeting this year will give mem- 
bers and their guests the opportunity to visit 
glamorous New Orleans and to partake of the 
hospitality for which the South is famous. 
Full programs of entertainment will be: pro- 
vided for both ladies and members. 

The week’s festivities will begin with a 
cocktail party on Sunday evening at the 
International House. This will be a good 
opportunity to renew old acquaintances and 
make new ones. The smoker will be held on 
Tuesday night, and on Wednesday there will 
be a dinner-dance, dress optional, in the 
Tulane Room of the Jung Hotel. 

Thursday has been set aside for a Gulf 
Coast “shrimp boil” at the Buena Vista 
Hotel in Biloxi, Miss. The trip will be made 
by busses, passing through the cypress swamp 
country of coastal Louisiana, the marsh and 
pine country of Mississippi, and along the 
residential Gulf Coast. Swimming may be 
enjoyed at the Buena Vista. 

For those interested in golf, guest cards may 
be had for four famous courses, the New 
Orleans, Metairie, Colonial, and Audubon 
Country Clubs. 


LADIES’ SCHEDULE 


The ladies, of course, are invited to the 
Sunday evening cocktail party. On Tues- 
day they will lunch at the New Orleans 
Country Club. For the afternoon, sight- 
seeing tours of the French Quarter have been 
arranged. A buffet supper will be served at 
the Metairie Country Club, followed by 
canasta, bridge, and bingo. 5 

Luncheon on Wednesday will be at the 
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Patio Royal, after which the ladies will take a 
walking tour of the surrounding French 
Quarter. In the evening they will join the 
men at the dinner-dance. 

On Thursday, the ladies are invited to the 
shrimp boil at Biloxi, and on Friday they 
will lunch at the Yacht Club on the shore of 
Lake Pontchartrain and then take a sight- 
seeing tour through the new sections of the 
city and the suburbs. 

For a limited group of the visiting ladies, 
interested in harbor activities, a trip on the 
Good Neighbor may be taken on Wednesday 
instead of the walking tour. Those wishing 
to take the harbor cruise should register early 
as the capacity of the vessel is limited. 


INSPECTION TRIPS 


The Trips Committee for the Fall General 
Meeting has completed final arrangements 
for a number of inspections of New Orleans 
and surrounding industry. Advance reser- 
vations for these trips should be made by 
means of the advance registration card. 
However, remaining available tickets will be 
obtainable at the Inspection Trips Desk. A 
nominal charge of $1.00 will be made to 
cover the cost of transportation to and from 
inspection sites. The only exception is the 
trip to the Godchaux Sugar Plant which 
includes luncheon and for which the charge 
will be $2.00. 

For the trips to the Kaiser Aluminum 
Company, Rheem Manufacturing Company, 
and the Chrysler Corporation, passes will 
have to be prepared in advance and so ad- 
vance registration by name is required. 


Sewerage and Water Board Plant (Tuesday, 
October 14, 9:30 a.m. and 1:30 p.m.; 100 
to 120 persons maximum; $1.00). The 
Sewerage and Water Board of New Orleans 
operates a complete miniature utility system 
generating the greater part of its own power, 
owning and operating its own underground 
and overhead distribution system supplying 
its various pumping stations, and so forth, 
Its duties are threefold: to purify and dis- 
tribute drinking water to the city; to bring 
out all sewerage from the city; and to pump 
out all rainwater that falls in the city. 

The trip to be conducted for the members 
of the AIEE will take the members first to 
Drainage Station Number 6, one of the larg- 
est drainage pumping stations in the world. 
Here may be seen the 14-foot Wood Screw 
Pumps developed by A. B. Wood, the present 
general superintendent of the Sewerage and 
Water Board, alongside the old vertical 
pumps that were the original equipment of 
this station. ‘This station has a capacity of 
6,410 cubic feet per second, or approximately 
32,000,000 gallons per minute. 

The second station to be visited is Station 
D. Here sewerage and drainage water both 
may be pumped at the same time but kept 
entirely separated. Here, also, are two 
large frequency changers allowing public 
utility power delivered at 60 cycles per second 
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Future AIEE Meetings 


AIEE Participation 
Engineering 
Congress Hotel, Chicago, IU. 
September 10-12, 1952 

(Final date for submitting papers—closed) 


Fall General Meeting 

Jung Hotel, New Orleans, La. 
October 13-17, 1952 

(Final date for submitting papers—closed) 


Middle Eastern District Meeting (page 878) 
Commodore Perry Hotel, Toledo, Ohio 
October 28-30, 1952 

(Final date for submitting papers—closed) 


AIEE Conference on Machine Tools 
Ten Eyck Hotel, Albany, N. Y. 
October 29-31, 1952 


AIEE Special Technical Conference on 
Electrically Operated Recording and Con- 
trolling Instruments 

Benjamin Franklin Hotel, Philadelphia, Pa. 
November 17-18, 1952 

(Final date for submitting papers—closed) 


Joint AIEE-IRE-ACM Conference on Elec- 
tronic Computers 

Park Sheraton Hotel, New York, N. Y. 
December 10-12, 1952 


AIEE-IRE-NBS Conference on High-Fre- 
quency Measurements 

Statler Hotel, Washington, D. C. 

January 14-16, 1953 


in Centennial of 


————————— 


to be converted to 24 cycles per second power 
for the Sewerage and Water Board. 

Several 2-unit synchronous motors allow 
cascading of frequencies to be used to obtain 
lower or higher speeds for various pumping 
conditions. 

This trip is scheduled to precede a technical 
paper to be presented by L. T. Frantz, who 
for many years was associated with the sys- 
tem, and will give those members who avail 
themselves of the trip a better understanding 
of the paper. 


The Kaiser Aluminum and Chemical 
Corporation's Chalmette Plant (Tuesday, 
October 14, Thursday, October 16, Friday, 
October 17, 9:30 a.m.; 40 persons maxi- 
mum, no ladies;* $1.00). The Chalmette 
site was chosen because it met the several 
requirements for this type of plant almost 
ideally. Near-by natural gas fields supply 
an abundant, cheap fuel, large quantities of 
which are required in the reduction process. 
The plant is on the banks of the Mississippi 
River allowing direct delivery of raw ma- 
terials with a minimum of handling. 

The plant eventually will consist of about 
75 buildings on a plant site of 280 acres. 


* Because of safety regulations, the number of persons 
per trip will be limited to 40 and no ladies will be taken. 
Advance registration will facilitate the visit. Watches 
should be left at home. ‘ 
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An old house in New Orleans’ picturesque 
Vieux Carré 


The total power generating capacity on the 
plant site will be 478,200 kw. 

One of the impressive sights at this plant 
is the powerhouse containing two rows of 
vertical gas-burning diesel engines, each 
row containing 40 engines. These engines 
are directly connected to vertical d-c gener- 
ators set under the engines. An advanced 
type of voltage control is applied to the 
generators, all of which operate in parallel to 
supply the aluminum “pots” with an amaz- 
ingly large current. 

Visitors will be able to see the reduction 
process carried on and the actual pouring of 
the “pigs” of aluminum that are the end 
product of this plant. 

Higgins Industries, Inc. (Tuesday, October 
14, 1:30 p.m.; 100 persons maximum; 
$1.00). Higgins Industries are known all 
over the world for the vast number of landing 
craft and PT boats built during World War 
II. They are now engaged in building 
boats, some of which contain unique and 
new types of electric equipment. Among 
these are a 65-foot tug and a 100-foot tug 
for the United States Navy and a 166-foot 
all-wooden nonmagnetic mine sweeper. 
All of the major structural parts of this boat 
are built up of fabricated wood. 

In addition to the afore-mentioned craft, 
there is a mass-production schedule being 
carried out in the construction of 27-foot 
aluminum boats for the United States Army 
Engineers. 

Celotex Corporation Plant (Tuesday, 
October 14, 1:30 p.m.; 80 persons maxi- 
mum; $1.00). The New Orleans plant of 
the Celotex Corporation is the largest “board 
mill” in the world. Here the ‘“‘bagass,” 
that is, the ground-up and heretofore useless 
sugar cane stalks that are the residue of the 
sugar cane grinding mills, is used along with 
some other materials to make a variety of 
wall panels, refrigerator lining, and acous- 
tical control panels. The New Orleans area 
is the ideal location for such a plant as it is 
close to the cane mills and has abundant 
natural gas supplies for the large quantities 
of heat which are used in the manufacturing 
process. 

Celotex, the end product of this plant, has 


814 


very good heat and sound insulating proper- 
ties and has found many uses throughout the 
world. 

The plant is situated on the west bank of 
the Mississippi River and on this trip mem- 
bers will have a chance to see the industry 
that has grown up in this area. 

American Radiator and Standard Sani- 
tary Plant (Wednesday, October 15, 9:30 
a.m.; 80 persons maximum; $1.00). The 
American Radiator and Standard Sanitary 
Plant in New Orleans is a good example of 
how plants that were built during World 
War II for defense purposes may be adapted 
to peacetime uses. The plant was originally 
built to construct large seaplanes and there- 
fore was situated on the banks of Lake Pont- 
chartrain so that the completed seaplanes 
could be launched directly from the plant. 
In addition, good railroad facilities are 
available. 

This plant has been adapted to the manu- 
facture of a variety of vitreous china sanitary 
plumbing fixtures, complete from raw 
materials to finished product. The fixtures 
are made not only in white but in several 
colors. 

Electricity plays an important part in the 
manufacturing processes and the members 
should enjoy a visit to this plant. 

Rheem Manufacturing Company (Wed- 
nesday, October 15, 1:30 p.m., Thurs- 
day, October 16, 1:30 p.m.; 40 persons 
maximum; $1.00). The Rheem Manufac- 
turing Company’s New Orleans plant is a 
pilot plant for the far-flung manufacturing 
facilities of this company. This plant con- 
tains the largest lithographing press of its 
type in the world. Flat steel sheets of sizes 
up to those required for a standard 55-gallon 
oil drum are lithographed in several colors 
and then rolled into shape and welded. 

The equipment used was developed espe- 
cially for this work and the welding devices 
are all electronically controlled for precise 
heating and timing. 

The Nine Mile Point Generating Station 
(Wednesday, October 15, 1:30 p.m.; 80 
persons maximum; $1.00). The Nine 
Mile Point Generating Station of the Louisi- 
ana Power and Light Company is typical of 
the modern generating station that is being 
built throughout this area to meet the rapid 
load increases due largely to the growth of 
industry in the deep South, 

The climate in this section is particularly 
suitable for the so-called ‘outdoor’ station 
of which this is a good example and of course 
this allows considerable savings in construc- 
tion and maintenance costs. 

The first unit in this plant has been in 
operation for about a year. It is a 60,000- 
kva unit embodying all of the latest features 
for reliable and economical operation. The 
second unit, of 100,000-kva capacity, will be 
about 50 per cent complete when the mem- 
bers see it, thus they will be able to appreciate 
some of the construction problems peculiar 
to this part of the country. 

One of the more interesting features of this 
station is the “‘functional’’-type control. A 
single control board has mounted on it a 
diagram of all the steam generating and 
utilizing equipment, along with the electric 
generating and auxiliary equipment. All 
of the indicating instruments are mounted in 
their proper relative locations and the re- 
cording instruments are mounted on the 
rear of this panel. This control board 
allows one or two men to observe the func- 
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tioning of all the plant equipment and to | 


keep it operating at maximum efficiency. 


Falstaff Brewing Corporation Plant Num-— 


ber 4 (Wednesday, October 15, 2:00 p.m.; 
100 persons maximum; $1.00). The Fal- 
staff Brewing Corporation Plant Number 4 
in New Orleans recently completed a mod- 
ernization and expansion program that 
makes it one of the largest and finest of its 
kind in the South, capable of producing more 
than 1,000,000 barrels of beer a year. 

The various operations have been modern- 


ized to the highest degree allowing a steady | 


flow of production. Even the incoming 


empty bottles are unpacked by mechanical _ 
hands and placed on conveyors which carry | 


them through the washing process. 
Members should find this trip very in- 


teresting as it furnishes a good example of | 


how the application of electric equipment 


has made possible many improvements and | 


savings in industrial plants. 


Godchaux Sugars (Wednesday, October 15, | 
Friday, October 17, 9:00 a.m.; 80 persons | 


maximum; $2.00, including lunch; return 
2:00 p.m.). 
those taking it to see a sugar mill, that is, a 
plant where the sugar cane is ground, for the 
first time. 


re ee ener y = 


This trip will permit many of | 


If the weather is favorable this — 


fall, they probably will see the actual har- — 


vesting of the sugar cane, then the grinding, 


refining, and, finally, the packaging of the | 


finished sugar. 


The Godchaux Sugar Plant is about 50 


miles from New Orleans in the middle of a 
large sugar plantation. 
from the immediate plantation is supple- 


mented by cane from near-by plantations, and — 


during that part of the year when there is no 
harvesting in Louisiana, raw sugar is im- 
ported from Cuba so that the refinery runs 
the year around. 

This plant has been modernized, so that 
there is now installed equipment ranging 
from fairly old equipment to most modern. 
One of the triumphs of ingenuity is the de- 
velopment of methods whereby refined sugar 
may be stored in bulk so that the packaging 
plant can be operated at a steady rate, 
obviating the troubles of seasonal operation. 


Michaud Plant, Chrysler Corporation (Thurs- 
day, October 16, 9:00 am.; 120 to 
150 persons maximum; $1.00). The 
Michaud Plant of the Chrysler Corporation 
is engaged in manufacturing engines to be 
used in tanks for the United States Army. 

The building that houses this plant is one 
of the largest single buildings in the world, 
the roof having an area of approximately 43 
acres. The plant is equipped with many 
varieties of high-production-rate ‘precision 
machine tools of the latest type. One in- 
teresting feature of this plant will be the 
aluminum foundry which may be completed 
by the time this inspection trip is made. 

The engine produced here is a 12-cylinder 
V-type air-cooled gasoline engine with a. 
specially designed cooling system for this. 
application. After the engine is completed, 
it is set up in one of many very complete test 
stands and given a thorough test run. If it 
passes this test successfully, it is partially torn 
down, carefully inspected, reassembled, and 
given a final test. 


One of the many difficult problems that. 


has arisen is the extensive dehumidification 
system necessitated by the damp climate. 


The very high connected electrical loading. 


(Continued on page 816) 
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The sugar cane — 


Prize Rules for ATEE Technical Papers 
Revised by Board of Directors 


The following rules for the award of prizes 
for AIEE technical papers were approved 
by the Board of Directors June 23, 1949, and 
revised June 26, 1952. 


INTRODUCTION 


The AIRE has established a series of prizes 
which are available for annual award to 
members for outstanding papers presented 
at its meetings. 

Each prize consists of a sum of money 
and/or a Certificate of Award. Appropriate 
recognition will be given in Electrical Engt- 
neering and in the AIRE ‘Year Book.” 


PRIZES 


The following summarizes the awards 
which are available each year in each classi- 
fication. 


1. Institute 
Second 
Class First Prize Prize 
(a). Power $100 and certificate Certificate 
(6). Industry $100 and certificate Certificate 
(c). Communication $100 and certificate Certificate 
(d). General Appli- $100 and certificate Certificate 
cation 
_ (e). Science and $100 and certificate Certificate 
Electronics 
(f). Best Student $100 and certificate Certificate 
Paper 
2. District 
Second 
Class First Prize Prize 
(a). Best paper, any $75 and certificate $50 and 
class certificate 
(b). Best paper pre- $25 and certificate Certificate 


sented by un- 
dergraduate 
Student mem- 
ber in District 
competition 


3. Section 


$100 to be divided at the discretion of the Section with 
a maximum of $50 for any one prize, and certificate for 
each winner. 


4. Branch (Undergraduate) 


Second 
Class Prize 


(a). Best Paper 


First Prize 


$10 and certificate Certificate 
plus an allowance 
of 13 cents per 
mile one way for 
800 miles or less 
and 10 cents per 
mile one way for 
remaining _dis- 
tance to the Dis- 
trict Student 
prize paper com~- 
petition 
Coauthors will split prize;~ each will re- 
ceive a certificate. Equivalent gift may be 


substituted for the monetary prize. 


PERSONS ELIGIBLE 


To compete for these awards requires 
that the author (or one of the coauthors) be 
a member of the Institute, a Fellow, Mem- 
ber, Associate Member, Affiliate, or en- 
rolled student member in good standing, and 
that the paper be presented at a qualified 
technical meeting of the AIEE; the Institute 
Winter, Summer, Fall, or Pacific General 
Meeting; District meeting ; Special Techni- 
cal Conference; Section (including techni- 
cal group and Subsection) meetings; or 
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Branch meetings. District, Section, and 
Branch prizes will be limited to authors who 
are resident within the respective territories 
covered. 


ENTRANCE REQUIREMENTS 


All papers presented at District, Section, 
Branch, or Student meetings will be con- 
sidered for Institute and District awards, if 
submitted in triplicate to the Institute or 
District Secretary before September 15, of 
the following administrative year, and ac- 
companied by a written statement as to 
when and where the papers were presented. 
The date of consideration for District awards 
may be varied by the District Executive 
Committee at its discretion. 

When three or more papers are submitted 
for Section or Branch competition to the re- 
spective secretaries, arrangements shall be 
made for presentation before the Section or 
Branch at a meeting set aside for that pur- 
pose and committees selected to judge each 
such contest. 

All papers approved by the Technical 
Program Committee which are presented 
at the Winter, Summer, Fall, or Pacific 
General Meetings of the Institute will be 
considered for Institute prizes without formal 
offering in competition. 

All papers approved by the Technical 
Program Committee as described in the 
foregoing and those which are approved by 
the Technical Program Committee and 
presented at District meetings will be con- 
sidered for Institute and District prizes with- 
out formal offering in competition. 


GENERAL INFORMATION 


1. Presentation of Awards 


Presentation of awards will be made: 
annually at the regular Winter General 
Meeting for Institute prizes; at a meeting 
within the District for District prizes or at 
a meeting designated by the District Execu- 
tive Committee; at appropriate Section 
meetings for Section prizes; and at Branch 
meetings for Branch prizes. 


2. Where Insufficient Papers Are Submitted 


When in the opinion of the Committee on 
Award the number of papers in a given class 
is not sufficient to constitute a real competi- 
tion, the award will be withheld. In this 
case these papers will be considered with 
the others which are presented in the follow- 
ing year. 

3. Date of Presentation 

All prizes will be awarded on the basis of 
papers presented during the administrative 
year, August 1 to July 31. (Except as varied 
by District Executive Committee to cover 
District competition and by Sections to cover 
Section competition.) 


BASIS OF GRADING 


1. Institute, District, and Section Papers 

The valuations which govern the grading 
of papers for the purpose of awarding best 
paper prizes are 
Analysis of subject—15 per cent 


Logical presentation—15 per cent 
Originality—15 per cent 
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Unity—15 per cent 
Value in electrical engineering field—40 per cent 


(Except in Section competition where value will be rated 20 afl 


per cent and oral presentation 20 por cent) 


2. District Branch and Branch Papers 


As the objective of Student papers differs 
from that of the more advanced papers, the 
basis of grading given in the following has 
been adopted. It is not the primary purpose 
of Student papers to contribute to the tech- 
nical advancement of the profession; they 
should constitute a vehicle for the training 
and stimulation of future contributors to 
the profession. To this end greater emphasis 
has been placed on written presentation and 
the exercise of engineering thinking than on 
technical value. Written presentation shall 
be given a weighting of two compared with 
one for oral presentation. 


A. Basis for Grading Written Presentation: 
Originality—20 per cent 

Survey of subject (analytical procedure) —15 per cent 
Importance—15 per cent 

Appropriateness—10 per cent 

Mode of Expression— 


(7). Logical organization of material for clarity, force- 
fulness, and interest. Appropriate headings are essen- 
tial. (10 per cent) 


(2). Concise and coherent expression of thoughts in 
good English and with proper choice of words. (10 per 
cent) 


(3). Effective and judicious use of pictorial and graphical 
presentation. (10 per cent) 


Adequate introduction and closure—10 per cent 


B. Basis of Grading for Oral Presentation: 
Speaking technique—35 per cent 

Style (organization of material)—35 per cent — 
Introduction and conclusion—15 per cent 
Discussion—15 per cent 


COMMITTEE ON AWARD OF INSTITUTE 
PRIZES 


1. Institute 


The Committee on Award of Institute 
Prizes shall be appointed by the Institute 
President and shall consist of not less than 
five Members or Fellows of the Institute. 


2. District : 

The Committee on Award of District 
Prizes shall be. appointed by the District 
Vice-President and shall consist of not less 
than three Members or Fellows of the Insti- 
tute. Judges of oral presentation of Stu- 
dent papers need not be same as judges of 
written presentation and they may include 
Associate or non-Institute members when 
necessary. 


3. Section 

The Committee on Award of Section Prizes 
shall be appointed by the Section Chairman 
and shall consist of not less than three Mem- 
bers or Fellows of the Institute. 


4. Branch 

The Committee on Award of Branch Prizes 
shall be appointed by the Student Counselor 
and shall consist of not less than three 
Associates, Members, or Fellows. When 
necessary, a non-Institute member may be 
selected. 


EFFECTIVE DATE OF RULES 


These prize rules became effective with 
the administrative year beginning on August 
1, 1949. 

PROCEDURE FOR REVISION 


These rules are subject to revision annually 
by the Board of Directors of the Institute. 
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of this plant has brought out some difficult 
problems and it is hoped that the members 
will be able to see their solutions. 


HOTEL INFORMATION 


Rooms will be available at the head- 
quarters hotel, the Jung Hotel, at the follow- 
ing rates. However, all requests for room 
reservations must be addressed to H. A. 
Schaeffer, Jr., 2518 Pressburg Street, New 
Orleans 22, La., as the member hotels of the 
New Orleans Hotel Association do not 
accept direct requests in connection with the 
scheduling of conventions. 


ee 


Single room (one person).........$6.00, $7.00, $8.00 
Double room. twin beds 

(two people)......... $9.00, $10.00, $11.00, $12.00 
Double room, double bed 

(two people).......... $8.00, $9.00, $10.00, $11.00 
Suites. 5.5... $20.00, $25.00, $30.00, $35.00, $50.00 


Eighth National Electronics Conference 
to Meet in Chicago, September 29-—October 1 


The eighth annual National Electronics 
Conference will convene at the Sherman 
Hotel in Chicago, Ill., September 29—Octo- 
ber 1, 1952. This conference is sponsored 
by the AIEE, Illinois Institute of Tech- 
nology, Institute of Radio Engineers, North- 
western University, and the University of 
Illinois, with Purdue University, the Uni- 
versity of Wisconsin, and the Society of 
Motion Picture and Television Engineers 
participating. 

The greatly expanded technical program 
for the conference offers some 99 papers 
covering a broad field of electronic research, 
development, and industrial application, and 


Tentative Technical Program 


will be supplemented by more than 75 ex- 
hibits by manufacturers and _ institutions 
foremost in the electronics field. 

On the social side, the conference will 
sponsor three luncheons featuring prominent 
speakers, an evening banquet, and a full 3- 
day social program for the ladies. Two 
evenings will be left open for viewing the 
exhibits or visiting the various entertainment 
spots within the vicinity of the Sherman 
Hotel. 

Advance registration may be made by 
addressing: National Electronics Confer- 
ence, Inc., Karl Kramer, Executive Secre- 
tary, 852 East 83d Street, Chicago 19, Ill. 


National Electronics Conference, Chicago, September 29-October 1 


Monday, September 29 


9:45 a.m. Servomechanism Theory 

The Application of Nonlinear Techniques to Servo- 
mechanisms. K.C. Mathews, R. C. Boe, Cook Research 
Laboratories, Chicago, Ill. 


A Study of the Transient Response of a Single-Point 
Nonlinear Servomechanism. K. N. Burns, University 
of Illinois, Urbana 


Servo System Comparators. M. Cooperstein, Sylvania 
Electric Products, Inc., Bayside, N. Y. 


Synthesis of Compensation Networks for Carrier- 
Frequency Servomechanisms, R. S. Carlson, J. G. 
Truxal, Purdue University, Lafayette, Ind. 


Interstage Circuit Synthesis. L. Weinberg, Hughes Air- 
craft Company, Culver City, Calif. 


9:45 a.m. High-Frequency Electron 


Tubes 


Design Features of a New 14,500=17,500-Megacycle 
Reflex Klystron. G.C. Dalman, Sperry Gyroscope Com- 
pany, Great Neck, N. Y. 


Automatic Frequency Control of High-Power Kly- 
strons. 7. A. Wilson, Hughes Aircraft Company, Cul- 
ver City, Calif. 


General Design Considerations of a Cavity-Type 
Power Amplifier. W. S. Elliott, Collins Radio, Cedar 
Rapids, Iowa 


An Investigation of a Space Harmonic Traveling- 
Wave Amplifier. P. Lally, Sperry Gyroscope Company, 
Great Neck, N. Y. 


Operation of the Traveling-Wave Tube in the Dis- 
persive Region. L. A. Roberts, S. F. Kaisel, Stanford 
University, Stanford, Calif. 


9:45 a.m. Audio 


Program prepared in co-operation with the Institute of 
Radio Engineers (IRE) Professional Group on Audio 


High-Power Audio Amplifiers, L. F. Deise, H. J. 


Morrison, Westinghouse Electric Corporation, 
Baltimore, Md. 
Analogue for Loudspeaker Design. J. J. Baruch, 


H. C. Lang, Massachusetts Institute of Technology, Cam- 
bridge 


A Ceramic Vibration Pickup of High Sensitivity. 
E. V. Carlson, Shure Brothers, Inc., Chicago, III. 


Direct Measurement of the Efficiency of Loud- 
speakers by Use of a Reverberation Room. UH. C. 
Hardy, H. H. Hall, L. G. Ramer, Armour Research 
Foundation, Chicago, Ill. 
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Interference Effects in Magnetic Recording Heads. 
A. H. Mankin, Shure Brothers, Inc., Chicago, Il. 


9:45 a.m. Industrial Measurements 

A Differential X-Ray Absorption Gauging System of 
High Sensitivity. G. M. Ettinger, Standard Electronic 
Research Corporation, New York, N. Y. 


Automatic Metal Gauging Using X Rays. J. F. 
Howell, General Electric Company, Milwaukee, Wis. 


Electronic Circuit Problems in Electromagnetic Flow 
Measurements. W. R. Hogg, E. Mittelmann, D.S. Schover, 
Consulting Engineers 


Nondestructive Nuclear Measurements of Wave- 
guide Plating Thickness. H. V. Watts, C. A. Stone, 
L. Reiffel, Armour Research Foundation, Chicago, Ill. 


12:30 p.m. Luncheon in the Ballroom 


Keynote Address: ‘Electronics for Defense and Indus- 


try” 


2:30 p.m. Magnetic Amplifiers and Servo 
Applications 


A Critical Comparison of Methods of Analysis of 
Magnetic Amplifiers. L. A. Finzi, G. F. Pittman, Jr., 
Carnegie Institute of Technology, Pittsburgh, Pa. 


Compensation of a Magnetic Amplifier Servo System. 
H. H. Woodson, A. E. Schmid, C. V. Thrower, United States 
Naval Ordnance Laboratory, Silver Spring, Md. 


The Use of Servo Techniques in Designing Ampli- 
tude-Stabilized Oscillators. A. W. Dickson, Southwest 
Research Institute, San Antonio, Tex. 


The Design of a Stabilized Camera Mount. P. J, 
Herman, Goodyear Aircraft Corporation, Akron, Ohio 


2:30 p.m. Television 

Effects of Noise on National Television System Com- 
mittee Color Standards. C. H. Jones, Westinghouse 
Electric Corporation, East Pittsburgh, Pa. 


An Application of Autocorrelation Theory to the 
Video Signal of Television. M. B. Ritterman, Sylvania 
Electric Products, Inc., Flushing, N. Y. 


A 42-Tube Compatible Color Television Receiver. 


K. E. Farr, Westinghouse Electric Corporation, Sunbury, 
Pa. 


Design of Video Amplifiers for Optimum Transient 
Response. W. K. Squires, H. L. Newman, Sylvania Elec- 
tric Products, Inc., Buffalo, N. Y. 


Low Power Blocking Oscillators. 


J. R. Clark, Purdue 
University, Lafayette, Ind. 
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2:30 p.m. Equipment and Components 
Reliability 


Reliability—What Are We Striving For? W. D. Mc- 
Guigan, Stanford Research Institute, Stanford, Calif. 


Aspects of Electronic Equipment Reliability. Victor 
Harris, Vitro Corporation of America, Silver Spring, Md. 


Electronic Failure Prediction. J. H. Muncy, National 
Bureau of Standards, Washington, D. C. 


Some Examples of Component Unreliability in Mili- 
tary Equipment. 0. C. Eliason, Bell Telephone Labora- 
tories, Murray Hill, N. J. 


The Stress-Step Method of Obtaining Short-Term 
Life Ratings on Electronic Components. A. P. Jerenc- 
sik, W. T. Sackett, Jr., Battelle Memorial Institute, 
Columbus, Ohio 

2:30 p.m. Waveguides 

Electromagnetic Propagation Through Waveguides 
of Rhombical Cross Section. W. B. Swift, T. J. Higgins. 
The University of Wisconsin, Madison 


Electromagnetic Transients in Waveguides. G. I- 


Cohn, Ilinois Institute of Technology, Chicago 


Cutoff Frequency for Circular Waveguides Containing 
Two Coaxial Dielectrics. R. D. Teasdale, Radio Cor- 
poration of America, Camden, N. J. 


Duo-Dielectric Coaxial Waveguide. R. E. Beam. 
D. A. Dobson, Northwestern University, Evanston, Ill. 


High-Power Delay Line for a Traveling Wave Ampli- 
fier or Oscillator. J. F. Hull, G. Novick, Signal Corps 
Engineering Laboratories, Fort Monmouth, N. J- 


Tuesday, September 30 


9:45 a.m. Transistors 


Junction Transistor Characteristics at Medium Fre- 
quencies. LZ. J. Giacoletto, Radio Corporation of 
America, Princeton, N, J. 


Properties of Junction Transistors. K. D. Smith, Bell 
Telephone Laboratories 


A Transistor Reversible Binary Counter. R, L. Trent, 
Bell Telephone Laboratories 


A Look at Russian Radio and Electronics, G. B. Dezey. 
Office of Naval Research, Washington, D. C. 


9:45 a.m. Radar and Radio Navigation 


Continuous Indicating Loran. R. Williams, Sperry 
Gyroscope Company, Great Neck, N. Y. 


Automatic Track-While-Scan Radar Range System. 
H. L. Schauer, Cook Research Laboratories, Skokie, Ill. 
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A Quality Factor for Radar Cathode-Ray Tube Pres- 
entations, A. F. Bischoff, General Electric Company, 
Schenectady, N. Y. 


Phase and Gain Stabilization in Matched Channel 
Receivers. W. E. Michel, T. R. O? Meara, H. D. Webb, 
University of Illinois, Urbana 


9:45 a.m. Circuits I 


An Alternative Approach to Optimum Filtering. 
E. W. Pike, Raytheon Manufacturing Company, Walt- 
bam, Mass. 


Synthesis of a Dynamically Variable Electronic Filter. 
4 F iain J.N. Warfield, Purdue University, Lafayette, 
nd. 


A Relation Between Susceptance Slope and Selectivity 
for Oscillator Design. W. A. Edson, Georgia Institute 
of Technology, Atlanta; R. D. Teasdale, Radio Corpora- 
tion of America, Camden, N. J. 


The Approximation of Arc Tangent () With a Linear 
Electrical Network by Use of a Continued Fraction 
“aeons D. L. Finn, Purdue University, Lafayette, 
nd. 


A Method of Evaluation of the Quasi-Stationary Dis- 
tortion of Frequency Modulation Signals in Tuned 
Interstages. J. J. Hupert, A.R.F. Products, Inc., River 
' Forest, Il. 


9:45 a.m. Components, Assembly and 


Measurements 


Use of Ferromagnetic Materials in Electronic Tuning 
of Radio-Frequency Components. S. Stiber, Signal 
Corps Engineering Laboratories, Fort Monmouth, N. J. 


Liquid Dielectric Radio-Frequency Coaxial Cables. 
R. M. Soria, C. G. Camillo, J. G. Krisilas, American 
Phenolic Corporation, Chicago, Ill. 


Miniature Wiring for Electronic Applications. J. M. 
- Caller, Raytheon Manufacturing Company, Waltham, 
Mass. 


Printed Circuits and the Automatic Factory. 2. Ger- 
hold, Signal Corps Engineering Laboratories, Fort Mon- 
mouth, N. J. 


Measurements on an Amplitude-Modulated Crystal- 
Controlled Magnetron Transmitter. L. L. Koros, 
Radio Corporation of America, Camden, N. J. 

12:30 p.m. 


2:30 p.m. 


Luncheon in the Ballroom 


Semiconductors 


Semiconducting Films. W. M. Becker, K. Lark-Horovitz, 
Purdue University, Lafayette, Ind. 


Microwave Measurements on Germanium Semi- 
conductors. F. A. D?Aliroy, H. Y. Fan, Purdue Univer- 
sity, Lafayette, Ind. 


The Determination of the Resistance-Temperature 
Characteristics of Bulk Semiconductors by the Pulse 
Heating Method. R. B. McQuistan, Purdue University, 
Lafayette, Ind. 


Cadmium Sulfide as a Crystal Rectifier. 
Northwestern University, Evanston, III. 


G. Strull, 


2:30 p.m. Memory Tubes and Tube 
Reliability 


Development of an Improved Graphechon Storage 


Tube. W. T. Dyall, G. R. Fadner, M. D. Harsh, Radio 
Corporation of America, Lancaster, Pa. : 


Performance Characteristics of the Raytheon Record- 
ing Tube. R. C. Hergenrother, A. S. Luftman, Raytheon 
Manufacturing Company, Waltham, Mass. 


Reliability of Filamentary Subminiature Tubes. R. 


Licey Raytheon Manufacturing Company, Newton, 
ass. ; 


Improving Gas Tube Grid Circuit Reliability. J. H. 
Burnett, Electrons, Incorporated, Newark, N. J. 
2:30 p.m. Circuits II 


Frequency Feedback, H. E. Hollmann, United States 
Naval Air Missile Test Center, Point Mugu, Calif. 


The Dual-Input Parallel-T Network. C. F. White, 


a S Morgan, Naval Research Laboratory, Washington, 


Harmonic Insensitive Rectifiers for A-C Measure- 


ments. R. L. Frank, Sperry Gyroscope Company, Great 
Neck, N. Y. 


A Meter for Measuring the Coefficient of Coupling of 
Intermediate-Frequency Transformers. EF. A. Saun- 
ders, United States Military Academy, West Point, N. Y.; 
G. R. Cooper, Purdue University, Lafayette, Ind. 


Simple Method of Coupling Toroidal Coils. R. R. 
Darden, Jr., Raytheon Manufacturing Company, Point 
Mugu, Calif. 


7:00 p.m. AIEE-IRE Banquet 


Ladies invited. Dress informal. 


Wednesday, October 1 


9:45 a.m. Computers 


Fundamental Characteristics of Digital and Analogue 
Units. J. M. Salzer, Hughes Aircraft Company, Culver 
City, Calif. 


A Different Approach to Analogue Computation. 
CG. R. Bonnell, Minneapolis-Honeywell Regulator Com- 
pany, Minneapolis, Minn. 


Interconversion of Analogue and Digital Data in 
Systems for Measurement and Control. B. Lippel, 
Signal Corps Engineering Laboratories, Fort Monmouth, 
N. J. 


A 5-Channel Electronic Analogue Correlator. M. J. 
Levin, J. F. Reintjes, Massachusetts Institute of Technol- 
ogy, Cambridge 


An Electronic Statistical Tabulator. R. M. Stewart, J; 
A. R. Kassander, Jr., lowa State College, Ames 


9:45am. Antennas 


Ground Reflection Phase Error Characteristics of a 
Vertical Antenna. H. Greenberg, D. Meierdierks, Sylvania 
Electric Products, Inc., Bayside, N. Y. 


Input Impedance of Folded Dipole Antennas. R&. E. 
Beam, P. Andris, Northwestern University, Evanston, Ill. 


Yaw Measurements on Rotating Projectiles by Radio- 
Frequency Link. S. J. Raff, United States Naval 
Ordnance Laboratory, Silver Spring, Md. 


Aircraft Corona Interference Variation With Altitude. 
M. M. Newman, J. D. Robb, Lightning and Transients 
Research Institute, Minneapolis, Minn. 


9:45 a.m. 


Automatic Ejection in Betatrons and Synchrotrons. 
L. W. Von Tersch, R. L. Doty, lowa State College, Ames 


A Stabilized Electronic Multiplier. C.D. Morrill, R. V. 
Baum, Goodyear Aircraft Corporation, Akron, Ohio 


An Electronic Wattmeter. W. B. Boast, lowa State 
College, Ames 


A Thermocouple Audio-Frequency Wattmeter. J. D. 
Ryder, M.S. McVay, University of Illinois, Urbana 


Electronic Instrumentation 


Stable Frequency Dividers Using Thyrite Elements. 
W. L. Hughes, lowa State College, Ames 


12:30 p.m. Luncheon in the Ballroom, 


Sherman Hotel 


2:30 p.m. Engineering Management 


Program prepared in co-operation with IRE Professional 
Group on Engineering Management 


General T. C. Rives, General Electric Company 
H. A. Leedy, Armour Research Foundation 

J. F. Byrne, Motorola, Inc., Chicago, Til. 

G. L. Haller, Pennsylvania State College 


2:30 p.m. Coding and Recording Tech- 
niques 


A System for Coding and Determining Time Rela- 
tionships of Eight Random Repetitive Events. D. R. 
Church, United States Naval Ordnance Laboratory, Silver 
Spring, Md. 


Pulse Group Coding and Decoding by Passive Net- 
works. R. F. Blake, Naval Research Laboratory, Wash- 
ington, D. C. 


An Optical Position Encoder and Data Recorder. 
J. N. Shive, R. E. Yeager, H. G. Follingstad, Bell Telephone. 
Laboratories 


An Acoustic Depth Recorder for Use in Liquids 
Operating in the Fractional-Megacycle Frequency 
Range. C. E. Goodell, United States Naval Ordnance 
Laboratory, Silver Spring, Md. 


An Automatically Calibrated Frequency Recorder of 
the Electronic Type. W. £. Phillips, Leeds and 
Northrup Company, Philadelphia, Pa. 


2:30 p.m. Delay Lines and High-Fre- 
quency Test Equipment 


High Characteristic Impedance Delay Lines for Frac- 
tional Microsecond Pulses. W. S. Carley, E. F. Sey- 
mour, United States Naval Ordnance Laboratory, Silver 
Spring, Md. 

Vitreous Silica for Ultrasonic Delay Line Applica- 
tions. E. S. Pennell, Bell Telephone Laboratories 


A Wide-Range Pulse Generator for Laboratory Ap- 
plications. R. W. Frank, General Radio Company, 
Cambridge, Mass. 


An S-Band Sweep Generator and Test Set. J. H. 
Kluck, R. E. Larson, Naval Research Laboratory, Wash- 
ington, D. C. 

Wide-Range Crystal-Controlled Frequency Calibrator. 
J. F. Sterner, Radio Corporation of America, Camden, 
N. J- 


Engineers Meet September 3 
for Centennial Convocation 


A full program of activities, including a 
special engineering exhibit and a stage pro- 
duction depicting engineering advancement, 
has been planned in conjunction with the 
Convocation of the Centennial of Engineer- 
ing—1952 which is expected to attract 
engineers from all over the world to Chicago 
this month. The convocation, from Septem- 
ber 3 to 13, will be a feature of the celebra- 
tion commemorating the founding of the 
first professional engineering society, the 
American Society of Civil Engineers, in 1852. 
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Major meetings at the Centennial will 
cover 12 broad fields of impact on modern 
living. These meetings will be open to all 
attending the convocation, as well as to the 
general public. In addition, technical ses- 
sions will be held by most of the 64 individual 
engineering societies actively identified with 
the convocation. In this respect, the AIEE 
has scheduled five sessions at the Con- 
gress Hotel, September 10-12. A tentative 
program of Institute-sponsored sessions ap- 
peared in the August issue (EE, Aug 52, p 
753). As presently planned, they include 
one session in each of the divisions: General 
Applications, Power, Industry, Communica- 


Institute Activities 


tion, and Science and Electronics Division. 
By payment of a nominal registration fee, 
students and the public will be admitted to 
the general meetings at the Centennial. 
(However, registration at AIEE Sessions will 
be free.) To have the greatest impact on 
nontechnical participants, as well as on the 
engineers from all the various fields which 
will be represented at the Centennial, the 
papers to be presented will be broad in scope 
and indicate social implications of each 
phase of technological advance in such a 
manner as will be understood by the layman. 
For more complete details, see Electrical 
Engineering for August, pages 752-4. 
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Background, Use Explained 
of Members-for-Life Fund 


Under the Constitution and Bylaws of the 
Institute, members who have paid dues for 
35 years, or who have reached the age of 70 
and have paid dues for 30 years, become 
Members for Life, and are exempt from all 
future dues. Section 21 of the Bylaws re- 
quires that bills for dues be issued to each 
Member for Life until he has indicated his 
acceptance of the exemption from further 
payments. 

Many Members for Life have chosen to 
continue paying dues. By action of the 
Board of Directors, in 1944, the dues re- 
ceived from all Members for Life since that 
year have been placed in a separate fund. 
The fund and the income from the invest- 
ments are to be used only for such special 
purposes as will aid the objectives of the 
Institute. At least 25 per cent of each year’s 
receipts are to be retained as an addition to 
the “capital” part of the fund for application 
to a nonrecurring project of suitable nature. 
The remainder of the yearly receipts are to 
be available for such annual recurring or 
other projects as may be established. 

In the years 1946-51, inclusive, provisions 

were available for the District Branch 
Paper Prize winners in one-half of the Dis- 
tricts to attend the Summer General Meeting 
to present their papers, the regular travel 
expense allowance, plus a reasonable living 
expense allowance per day while at the 
meeting, being provided to the winners in the 
odd-numbered Districts in the odd-numbered 
years, and to the even-numbered Districts 
in the even-numbered years. 
- As of April 30, 1952, the book value of 
the Members-for-Life Fund was $14,685.66. 
Upon recommendation of the Committee on 
Members-for-Life Fund and approval of 
the Board of Directors, arrangements were 
made for the Branch Paper Prize winners 
in all Districts to attend the Summer General 
Meeting, effective for the 1952 meeting in 
Minneapolis. Winners from nine Districts 
attended.—H. H. Henline, Secretary, ATEE 


Lamme Medal Nominations Must 
Be Submitted by December 1 


Members of the Institute again are re- 
minded that they have an opportunity to 
submit nominations for the 1952 Lamme 
Medal. All nominations must be received 
not later than December 1, 1952. Details 
regarding qualifications were published in 
the June 1952 issue of Electrical Engineering, 
page 563. 


Middle Eastern District Meeting 
to Feature Management Session 


Three days of activities of broad interest 
have been planned for the AIEE Middle 
Eastern District Meeting to be held October 
28-30, 1952, in Toledo, Ohio. Head- 
quarters hotel for the meeting will be the 
Commodore Perry. 

Of particular interest should be the session 
on management. Several papers have been 
scheduled to show the engineer what his re- 
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World’s tallest re- 
finery unit and 
first of its kind is 
the Sun Oil Com- 
pany’s new Hou- 
driflow catalytic 
cracking plant at 
Toledo, Ohio, site 
of the coming Mid- 
dle Eastern District 
Meeting 


sponsibilities are in human relations and ex- 
ecutive development. Walker Cisler, presi- 
dent of the Detroit Edison Company, will 
address the general session on the same 
theme. 

Technical sessions will present papers on 
the glass and automotive industries, rotating 
machines, industrial controls, power plant 
applications, and power system design. 
Also, because of the location of the meeting 
in Toledo, the AIEE Air Transportation 
Committee will sponsor several technical 
sessions at which papers will be presented by 
aircraft engineers from both the East and 
West Coasts. 

Inspection trips have been planned for 
Wednesday and Thursday afternoon. These 
will include the Sun Oil Company refinery, 
Libbey Owens Ford Glass Company, Toledo 
Scale Company, and the Chesapeake and 
Ohio Railroad coal and ore docks. 

An entertainment program has been ar- 
ranged for both men and women. The 
ladies will enjoy inspection trips through the 
Libbey Glass plant and the Grace E. Smith 
Cafeteria, in addition to shopping trips and a 
visit to the Toledo Museum of Art. A din- 
ner has been arranged for the ladies at the 
Toledo Women’s Club. 

A stag smoker has been planned for 
Tuesday evening, and on Wednesday evening 
there will be a banquet in the Commodore 
Perry Hotel. Grove Patterson, editor-in- 
chief of the Toledo Blade and world traveller, 
will be the after-dinner speaker. 

The headquarters hotel, the Commodore 
Perry, has reserved a block of rooms for at- 
tending visitors. Rooms will be available 
also in the conveniently located Secor and 
Fort Meigs Hotels. 

Honorary Chairman for the meeting is 
C. E. Ide, with M. W. Keck as General 
Chairman, and Roy Stott as Secretary- 
Treasurer. 

Subcommittee chairmen are: L. E. 
Smith, Scheduling; J. W. Cofer, Technical 
Program; W.H. Schwalbert, Inspection Trips; 
D. L. Rexford, Registration and Finance; W. 
E. Boruh, Entertainment and Publicity; and 
Mrs. W. E. Boruh, Ladies’ Program. 

Further details may be obtained from the 
AIEE Meeting Committee, Toledo Edison 
Company, 420 Madison Avenue, Toledo 4, 
Ohio. Attention: Mr. W. Keck. 


Institute Activities 


AIEE to Participate in 
ISA Cleveland Exhibit 


The Instrument Society of America will 
hold its exhibit in Cleveland, Ohio, Septem- 
ber 9-10, 1952. ATEE participation will in- 
clude two technical sessions which have 
been arranged by a subcommittee of the 
AIEE Instruments and Measurements Com- 
mittee, headed by A. E. Hornfeck of the 
Bailey Meter Company, Cleveland, Ohio. 
The following is a program of the Institute- 
sponsored sessions: 


Tuesday, September 9 


10:00 a.m. Electric Recording Instru- 
ments 
Presiding: A. J. Hornfeck 


The Requirements and Design for a D-C Null Detec- 
tor. F. L. Maltby, The Bristol Company, Waterbury, 
Conn, 


A High-Speed Direct-Writing Oscillograph. A. R. 
Eckels, North Carolina State College, Raleigh; J. S. 
Blumenthal, Yale University, New Haven, Conn. 


A Smoke Density Recorder Using the Bolometer. 
J. F. English, Bailey Meter Company, Cleveland, Ohio 


Wednesday, September 10 


2:00 p.m. Electric 
Measurements 


Instruments and 


Presiding: H. C. Martin, Ambos Jones Company, 
Cleveland, Ohio 


Electrometer Tubes and Their Applications to Basic 
Instrumentation. D. L. Collins, Victoreen Instrument 
Company, Cleveland, Ohio 


Applications of Beta Radiation Gauges to Industrial 
Process Control. F. M. Alexander, Industrial Nucle- 
onics Corporation, Columbus, Ohio 


Shore-Based Radar for Harbor Surveillance. E. J. 
Isbister, Sperry Gyroscope Company, Great Neck, N. Y. 


COMMITTEE 
ACTIVITIES 


Note. Because of the changeover in com- 
mittee personnel, no items on committee 
activities are included in this issue. 


ELECTRICAL ENGINEERING 


AIEE PERSONALITIES..... 


L. F. Hickernell (AM °25, F 734), chief engi- 
neer, Anaconda Wire and Cable Company, 
Hastings-on-Hudson, N. Y., has been named 
Chairman of the newly formed Technical 
Operations Committee of the AIEE. Mr. 
Hickernell, a native of Middletown, Pa., re- 
ceived the degree of bachelor of arts from 
Grinnell College in 1920, and that of bach- 
_elor of science in electrical engineering from 
Massachusetts Institute of Technology (MIT) 
in 1922. While in college he was employed 
by the Iowa Light, Heat and Power Com- 
pany, Grinnell, Iowa, in various capacities. 
Upon graduation from MIT, he joined the 
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graduate student engineer course of the 
General Electric Company, Lynn, Mass. 
In 1923 he entered the engineering depart- 
ment of the Consumers Power Company, 
Jackson, Mich., as assistant investigations 
engineer in the electrical department. In 
1924 he became assistant investigations 
engineer of the successor company, the 
Commonwealth Power Corporation of Michi- 
gan. He became general engineer in the 
electrical engineering department in SPAT 
Stevens and Wood, Inc., succeeded this 
company in 1929, and in 1930 this concern 
was in turn succeeded by Allied Engineers, 
Inc. Mr. Hickernell continued as general 
engineer with these concerns until the dis- 
bandment of the latter organization in 1931. 
In that year he joined Anaconda Wire and 
Cable Company as electrical engineer. He 
became chief engineer in 1933. He is a 
very active member of the AIEE, having 
served in many capacities. He has served 
on the following Institute committees: 
Electric Machinery (1929-33); Protective 
Devices (1929-32); Power Transmission and 
Distribution (1930-47); Publication (1934— 
35, 1951-53); Board of Examiners (1941- 
53); Insulated Conductors (1947-53, Chair- 
man 1947-49); Standards (1947-49) ; Tech- 
nical Program (1947-50); Power Division, 
Power Co-ordinating (1947-52, Chairman 


1949-51); Planning and Co-ordination 
(1949-50, 1952-53); Award of Institute 
Prizes (1949-50); Technical Advisory 


(1950-52, Chairman 1951-52); and Public 
Relations (1952-53). He has served also on 
many committees of the former National 
Electric Light Association, the American 
Society for Testing Materials, National Re- 
search Council, and committees of the In- 
sulated Power Cable Engineers Association. 
The new Committee on T echnical Opera- 
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tions will be co-ordinating agency for the 
AIEE’s five technical divisions, which repre- 
sent 39 technical committees; and will 
supervise all technical affairs of the Institute. 
It is a merger of the Technical Advisory 
Committee and the Technical Program Com- 
mittee, with the addition of the Chairmen of 
the Committees on Standards, Education, 
Research, Publication, Management, Safety, 
and Award of Institute Prizes. 


H. S. Osborne (AM °10, F ’21, Member for 
Life), chief engineer, American Telephone 
and Telegraph Company, New York, N. Y., 
retired August 31, 1952. Dr. Osborne was 
born in Fayetteville, N. Y., on August 1, 
1887, and received from Massachusetts Insti- 
tute of Technology the degrees of bachelor 
of science in 1908 and doctor of engineering 
in 1910. He joined the American Telephone 
and Telegraph Company in 1910 as engi- 
neer in the transmission and protection de- 
partment, became assistant to the trans- 
mission and protection engineer in 1914, and 
transmission engineer in 1920. In 1939 he 
was appointed operating results engineer, and 
the following year plant engineer. He be- 
came chief engineer in 1943. Dr. Osborne is 
a past-president of the Institute (1942-43) 
and served as a director from 1938-42. He 
has served the AIEE on the following com- 
mittees: Standards (1917-28, Chairman 
1923-26, ex officio 1949-50), Technical 
Program (1924-25, 27-29, 31-34, 36-41, 
Chairman 1936-39), Education (1928-31), 
Edison Medal (1935-43, 47-52), Award of 
Institute Prizes (1936-40, Chairman 1936— 
39), Publication (1936-39), Co-ordination of 
Institute Activities, Planning and Co-ordina- 
tion (1936-39), Institute Policy (1938-42), 
Headquarters (1939-42), Finance (1939-42, 
Chairman 1939-42), Executive (1939-45, 
Chairman 1942-43), AIEE Retirement Sys- 
tem, Board of Trustees (1945-51), and Volta 
Scholarship Trustee (1949-55, Chairman 
1949-52), and many others. He was AIEE 
representative or alternate on the Standards 
Council of the American Standards Associa- 
tion (1923-47, Chairman 1943-45); repre- 
sentative on the Electrical Standards Com- 
mittee of ASA (1932-42) and on the Ameri- 
can Association for the Advancement of 
Science (1938-39). He has also been Vice- 
President of the United States National 
Committee of the International Electro- 
technical Commission. Dr. Osborne is a 
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Institute Activities 


fellow of the Acoustical Society of America, 
American Physical Society, American As- 
sociation for the Advancement of Science, 
Institute of Radio Engineers, and a member 
of the American Society for Engineering 
Education, and Tau Beta Pi. 


R. F. Chamberlain (AM’20, M’38), pro- 
fessor of electrical engineering and personnel 
officer of the College of Engineering, Cornell 
University, Ithaca, N. Y., retired July 1, 
1952. He has been named professor of elec- 
trical engineering, emeritus. A native of 
Newark Valley, N. Y., Professor Chamber- 
lain attended Phillips Exeter Academy before 
entering Cornell. Following his graduation 
in 1908, he taught for 2 years at Purdue Uni- 
versity, Lafayette, Ind., and in 1911 joined 
the Cornell faculty. He was chief supervisor 
of Engineering Science Management War 
Training in the Southern Tier area of New 
York State from 1941-45 and was on the 
War Manpower Training Council for the 
Elmira-Binghamton area from 1943-45. 
Professor Chamberlain had been personnel 
officer of the College of Engineering since 
1942 and assistant dean since 1946. He isa 
member of the American Society for Engi- 
neering Education, Eta Kappa Nu, and Tau 
Beta Pi. He has been a member of the 
executive committee of the North Eastern 
District of the AIEE and was three times 
chairman of the Ithaca Section. He served 
on the following Institute committees: In- 
dustrial and Domestic Power, General Power 
Applications (1924-25, 36-38), Industrial 
Power Applications (1938-42), and Educa- 
tion (1930-1931). 


E. M. Williams (AM ’40, M’47), professer of 
electrical engineering, Carnegie Institute of 
Technology, Pittsburgh, Pa., has been ap- 
pointed Head of the Department of Electrical 
Engineering. A native of New Haven, 
Conn., Dr. Williams earned the bachelor of 
engineering degree with high honors from 
Yale University in 1936 and received the 
doctor of philosophy degree from Yale in 
1939. From 1939 to 1942 he served as an 
instructor in electrical engineering at Penn- 
sylvania State College. During the war 
years, Dr. Williams served as branch engineer 
with the Development Branch, Special 
Projects Laboratory at Wright F ield. There 
he worked on radar, development of radio 
countermeasures, radio control for guided 
missiles, and infrared systems. In recogni- 
tion of his achievement, Dr. Williams was 
presented the President’s Certificate of Merit. 
In 1946 he was voted the outstanding young 
electrical engineer of the United States. Dr. 
Williams has been a member of the Carnegie 
faculty since 1945. He was made professor 
of electrical engineering in 1949. He serves 
as a consultant on electronic techniques for 
a number of large industrial firms. Dr. 
Williams is a member of Sigma Xi, Tau 
Beta Pi, Eta Kappa Nu, the Institute of 
Radio Engineers, and the American Society 
for Engineering Education. 


D. D. Smalley (AM ’20, F’47), vice-president 
in charge of operations, Pacific Gas and Elec- 
tric Company, San Francisco, Calif., was 
elected president of the Pacific Coast Elec- 
trical Association at the association’s annual 
convention held recently at Coronado, Calif. 
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After graduating from the University of 
California in 1910, he worked first for West- 
inghouse Electric Corporation, East Pitts- 
burgh, Pa., as an engineering apprentice. A 
year later he became associated with Merced 
River Power Company, which was merged 
with San Joaquin Light and Power Corpora- 
tion. In 1919 he was made division super- 
intendent of Midland Counties Public Serv- 
ice Corporation, a subsidiary of San Joaquin 
Light and Power. In 1934 he was named 
general superintendent of the San Joaquin 
and Midland Counties systems, which were 
absorbed by Pacific Gas and Electric. He 
was promoted to superintendent of the Cen- 
tral Area in 1944 and was made engineer of 
electric operation in 1946. In 1947 he was 
advanced to his present post. He is a mem- 
ber of the San Francisco Engineers Club and 
the Pacific Coast Gas Association. Mr. 
Smalley has served the Institute on the 
Management Committee (1949-50). 


Joseph Talla (AM’21), power plant super- 
intendent, United States Bureau of Reclama- 
tion, Parker Dam, Calif., retired June 30, 
1952. Mr. Talla received the Department 
of the Interior’s commendable service award 
on his retirement as a result of his responsibil- 
ity for the efficient operation and minor elec- 
trical maintenance of the Parker Dam power 
plant and switchyard since December 1942. 
Mr. Talla joined the Bureau of Reclamation 
on the Salt River project at Phoenix, Ariz., 
in 1914, serving there until 1917, when he 
left government service. He returned to 
the Bureau in 1928 and since then has held 
positions on the Minidoka project at Burley, 
Idaho; Boulder Canyon project at Boulder 
City, Colo.; Buffalo Rapids project at 
Glendive, Mont.; the Kendrick project at 
Seminole Dam, Wyo.; and the Parker Dam 
power project at Parker Dam, Calif. 


C. S. Purnell (AM’29, M’35), manager, 
Eastern Agency and Construction Depart- 
ment, Westinghouse Electric Corporation, 
New York, N. Y., has been named Eastern 
District manager of the Electric Utility 
Department. Mr. Purnell was born in 
Frostburg, Md., June 17, 1902. He joined 
Westinghouse in 1922 as a graduate student 
at East Pittsburgh, Pa., following his gradua- 
tion from Washington College. He was 
transferred to the New York office in 1927 
as an application engineer for the Trans- 
portation Division, and later was assigned to 
a similar post with the Industrial Division. 
In 1946, he was appointed New York super- 
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visor of the general industry section, Indus- 
trial Division. Mr. Purnell is a very active 
member of the AIEE, having served as vice- 
president, District 3 (1950-52), as a director 
(1950-52), and on the following committees: 
Sections (1943-52, Chairman 1951-52), 
Headquarters (1948-50, Chairman 1948-— 
50), Edison Medal (1950-52), Finance 
(1950-52), and Executive (1951-52). 


H. E. Thompson (AM ’26, M 730), quality 
control manager, Anaconda Wire and Cable 
Company, Hastings-on-Hudson, N. Y., has 
been named director of research for the 
company and chairman of the Research and 
Development Committee. Mr. Thompson 
joined Anaconda Wire and Cable Company 
in 1932, after having spent the years from 
1919 to 1931 with the Brooklyn Edison 
Company. In 1939 he became supervisor 
of the Engineering Laboratories at Ana- 
conda’s Hastings mill and was made chief 
inspector of all plants in 1942. He is a 
member of the American Society for Quality 
Control. 


Samuel Heller (AM 746), chief engineer, 
Consolidated Electric Motor Company, 
New York, N. Y., has joined the American 
Rectifier Corporation, New York, as chief 
engineer. Mr. Heller is a member of the 
American Society of Tool Engineers and the 
Institute of Radio Engineers. 


E, T. B. Gross (AM °34, F 48), professor of 
power systems engineering, Illinois Institute 
of Technology, Chicago, has been elected 
national vice-president of Eta Kappa Nu. 
He will automatically become president for 
1953-54. Dr. Gross is a member of Sigma 
Xi and Tau Beta Pi. An active member of 
the AIEE, he has served on the following 
committees: Relays (1947-52), Protective 
Devices (1947-48), System Engineering 
(1949-50), and Transmission and Distribu- 
tion (1951-52). 
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Recommended for Transfer 


The Board of Examiners at its meeting of July 17, 
1952, recommended the following members for transfer 
to the grade of membership indicated. Any objection 
to these transfers should be filed at once with the Secre- 
tary of the Institute. A statement of valid reasons for 
such objections, signed by a member, must be furnished 
and will be treated as confidential. 


To Grade of Member 


Adams, C. M., development engr., General Electric Co. 
Pittsfield, Mass. 

Bartolotta, J. J., instrumentation engr., Sverdrup & 
Parcel, Inc., St. Louis, Mo. 

Bent, E. D., chief engr., wire & cable div., Northern 
Electric Co., Ltd., Montreal, Quebec, Canada 

Bourassa, W. O., staff elec. engr., Paramount Pictures 


Cops Hollywood, Calif. 
Boake -, engr., Commonwealth Edison Co., Chicago, 


Cronin, W. F., mgr. aviation sec., General Electric Co., 
Los Angeles, Calif. 

Cross, F., elec. engr. & supervisor, Rohm & Haas Co., 
Knoxville, Tenn. 

Davis P. C., application engr., Westinghouse Eiectric 

5 oe By Posen, Mass. 

eNise, D, D., supervising senior engr., lighting dept. 

City of Seattle, Waste aa 

Egerman, A. P., electronics engr., San Francisco Naval 
Shipyard, San Francisco, Calif. 

Eliott, A. H. R., service engr., Canadian Westinghouse 
Co., Ltd., Vancouver, British Columbia, Canada 


I nstetute Activities 


Fink, J. C., asst. to vice-pres., Westinghouse Electric 
Corp., Pittsburgh, Pa. 


Fink, Louis, III, transmission engr., The Bell Telephone — 


Co. of Pennsylvania, Philadelphia, Pa. 
Fretz, O. G., chief engr., San Antonio General Depot, 
San Antonio, Tex. : : 
Frohardt, A. E., mgr. motor engg. div., Wagner Electric 
Corp., St. Louis, Mo. 
Fuller, 
Denver, Colo. : , 
Georges, G. T., engr., General Electric Co., Richmond, 
Va 


Gibson, J. V., meter & relay engr., Brazos River Trans- — 


mission Electric Cooperative, Inc., Waco, Tex. 
Gummo, R. L., senior design engr., Louis Allis Co., 
Milwaukee, Wis. : 
Healey, A. J., engr., Canadian Brazilian Services, Ltd., 
Toronte, Ontario, Canada 


Howell, A. L., chief elec. engr., Consolidated Western 


Steel Corp., Houston, Tex. 

Hoxie, E. A., application engr., The Electric Storage 
Battery Co., Philadelphia, Pa. 

Hutton, is E., chief engr., Gleason Avery, Inc., Auburn, 


NY: 
Ivy, J. G., elec. engr., International Minerals & Chemi- 
cal Corp., Chicago, IIl. ’ , 
Jacobsen, A. B., elec. engg. instructor, University of 
Washington, Seattle, Wash. 

Kester, C. D., manager, Westinghouse Electric Corp., 
York, Pa. 

Kingston, C. R., consulting & application engr., West- 
inghouse Electric Corp., Philadelphia, Pa. 

Kirby, L. W., chief, elec. design unit, U. S. Corps of 
Engineers, Norfolk, Va. 

Lambert, J. B., pile technologist, General Electric Co., 
Richland, Wash. 

Lewis, H. S., chief distribution engr., Central Vermont 
Public Service Corp., Rutland, Vt. 

Lyons, F. L., asst. supervisor, Northrop Aircraft Inc., 
Hawthorne, Calif. 

Marley, G. W., supervising engr., Commonwealth 
Edison Co., Chicago, III. 

Martin, L. F., project engr., Union Electric Co. of 
Missouri, St. Louis, Mo. 

Moore, S. E., design engr., Philadelphia Electric Co., 
Philadelphia, Pa. 

Newton, E. C., manager, General Electric Co., Water- 


ury, Conn, 

Peck, D. S., member of technical staff, Bell Telephone 
Laboratories, Allentown, Pa. 

Perris, L., supervising elec. designer, United Engineers 

Constructors, Inc., Philadelphia, Pa. 

Perry, P. B., electrical testing supervisor, Cleveland 
Electric Illuminating Co., Cleveland, Ohio 

Ralph, E. A., elec. engr., Clark Controller Co., Cleve- 
land, Ohio 

Reese, F. D., equipment engg. supervisor, General Tele- 
phone Co. of Pennsylvania, Erie, Pa. 

Robuck, f B., substation engr., Texas Power & Light 
Co., Dallas, Tex. 

Schippel, W. H., assoc. prof., McGill Univ., Montreal, 
Quebec, Canada 

Short, H. A., elec. engr., Civil Aeronautics Administra- 
tion, Seattle, Wash. 

Snyder, R. W., asst. div. engr., General Electric Co., 
Fort Wayne, Ind. 

Stalzer, T. R., elec. engr., Sverdrup & Parcel, Inc., 
St. Louis, Mo. 

Sylliaasen, O. T., supt. inside construction, lighting 

genta a of Seattle, Wash. 

Ward-Davis, G., assoc. electrical engr., lighting dept., 
City of Seattle, Wash. 

Wasson, L. C., director, project dept., A. O. Smith 
Corp., Milwaukee, Wis. 

Wheeler, L. E., assoc. elec. engr., lighting dept., City of 
Seattle, Wash. 

Widrig, T. M., district sales mgr., General Electric Co., 
Seattle, Wash. 

Wiegandt, K. M., senior engr., Pennsylvania Power & 
Light Co., Allentown, Pa. 

Wiener, B. S., asst. electrical engr., Public Service Com- 
mission, State of New York, 233 Broadway, New 
York, N. Y. 

Wood, R. A., product section engr., Line Material Co., 
South Milwaukee, Wis. 


53 to grade of Member 


Applications for Election 


Applications for admission or re-election to Institute 
membership, in the grades of Fellow and Member, have 
been received from the following candidates, and any 
member objecting to election should supply a signed 
statement to the Secretary before September 25, 1952, or 
November 25, 1952, if the applicant resides outside of the 
United States, Canada, or Mexico, 


To Grade of Member 


Chakrabartty, D. N., College of Engg. & Tech., Cal- 
cutta, India 
Hawthorne, J. A., Canadian Westinghouse Co., Ltd., 
bara teat pee Canada 
i . W., English Elec. Export & Trading Co. 
ted. New York, NUY. ARE 
Liversidge, R. P., Philadelphia Electric Co., Philadel- 
phia, Pa. 
Maycock, J. H., The Hong Kong Elec. Co., Ltd., Hong 
Kong, China 
Rogers, J. D., New Brunswick Electric Power Comm., 
é = re a ahs Brunswick, Canada 
ambasivan, R. est Coast Elec. Supply Corp., Ltd. 
Kallai, Kozhikode, South India.» P? 
Wendt, K. R., Sylvania Elec, Prod., Inc., Buffalo, N. Y. 


8 to grade of Member. 
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. F., application engr., General Electric Co., — 


Highlights of the Board of Directors’ Report 


To summarize some of the highlights in the 
_ report of the Board of Directors for the fiscal 
year ending April 30, 1952, a glance has been 
taken back over the years to 1942. During 
that 10-year interval, the growth of the 
Institute and the expansion of its activities 
have been phenomenal. The membership 
has more than doubled, the number of com- 
_ mittees and subcommittees has been in- 
creased more than threefold. The number 
of Sections has grown from 72 to 95, with 50 
- Subsections, and the number of Branches has 
expanded from 124 to 132, 81 of which are 
Joint AIEE-Institute of Radio Engineers 
Branches. The attendance at meetings was 
greater than ever before and more than 
twice as many papers are now being pub- 
lished. President McMillan analyzed this 
growth and described other important 
Institute activities in an address entitled 
_ “Our Achievements,” published in Electrical 
| Engineering for August 1952, pages 677-80. 
_ The increase in the number of members 
for each year since the founding of the Insti- 
tute in 1884 is shown in Figure 1. From 
1926 to 1932, the number of members re- 
mained fairly constant, then dropped to a 
low as a result of the depression in 1935 from 
which it climbed back rapidly and has been 
- gaining at an accelerated rate ever since. 
The increase during the past year of 4,162 
members was the largest gain on record. 

After the war, the number of Student 
members increased rapidly to a peak of 
20,668 at the end of the fiscal year in 1950, 
and then declined rapidly to 8,857 as of 
April 30, 1952. The decline corresponds 
with the lowered enrollments in colleges, and 
particularly in the engineering colleges. 
Other societies which have student members 
have experienced similar losses. As over 50 
per cent of the new applications for member- 
ship result from the transfer of Student mem- 
bers, appropriate steps by means of a card 
system have been taken to maintain contact 
with all students after graduation. 

The Board of Directors at a meeting held 
in Asheville, N. C., in May 1946, authorized 
the organization of additional technical 
committees as might be needed to cover the 
important items of electrical technology 
grouped in appropriate divisions. Partially 
as a result of this authorization, and partially 
due to normal growth, the number of 
technical committees and subcommittees 
has increased from 85 in 1942 to 298 in 
1952, organized in five divisions. The num- 
ber of technical committees has increased 
from 18 to a total of 39 and the number of 
subcommittees has increased from 44 to 218, 
as illustrated in Figure 2. The effects of the 
enlarged technical committee organization 
and operation on a divisional basis has 
resulted in a marked increase in the number 
of published papers and in particular in the 
number of conference papers produced 
beginning in 1946 as shown in the graphs of 
Figures 4 and 5. From 1946 until the 
present, the number of Transactions papers 
increased from 159 to 311 and the number 
of ACO papers increased from 15 to 62, 
The number of conference papers rose from 
37 to 348 and the District papers also in- 
creased from 27 to 95. : 

While the technical organization was being 
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enlarged, the Sections Committee was busy 
increasing activities within the Sections 
through the establishment of Subsections, the 
holding of more technical group meetings, 
and the sponsoring of courses, which took 
place at a greatly accelerated rate during the 
°40’s. This increased activity, combined 
with the interest immediately following the 
war, brought about a steady increase in the 
attendance at Section meetings from a total 
of 66,111 in 1943 to a peak of 155,649 in 
1947, as shown in Figure 3. The increase in 
the number of Sections from a total of 72 in 
1942 to a total of 95 with 50 Subsections in 
1952 is shown in Figure 2... 

The attendance at each of the four General 
meetings held within the last fiscal year 
established an all-time record over the previ- 
ous maximum attendance for each of the 
corresponding General meetings. The 
graphs of Figure 3 show the total attendance 
at Section, Student Branch, General, and 
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District meetings over the past 11 years. 
The steady increase in the total attendance 
at the special technical conferences estab- 
lished in 1948 to a total of 4,256 for the 12 
conferences held during the past year is of 
especial significance. ‘These conferences, 
technical in character, and concentrated 
as to subject matter toward one particular 
industry or objective, fill a definite need for 
specialists to discuss mutual problems. 

The number of papers presented each year 
in each of the four classes, namely, Transac- 
tions papers, ACO papers, conference papers, 
and District papers, is shown in Figure 4. 
The first 3 years of the war may be considered 
as normal although it was a period of arrested 
growth with respect to the number of papers. 
In the year 1945 there was a considerable 
increase in the number of published papers 
due to the many electrical applications to 
aircraft. The effects of the ban on conven- 
tions in 1945 are not reflected until 1946 as 
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Figure 1 (above). 
since the founding of the Institute and the in- 
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Figure 3. Total attendance at Section meetings, Student Branch meetings, national 
meetings, and District meetings during the past 11 years, and the total attendance at 
special technical conferences since their inauguration in 1948 
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Figure 4. Increase in the number of papers in each of four classes—namely, Transac- 
tions papers, ACO papers, conference papers, and District papers—during the past 11 
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Figure 5. The productivity of papers or the ratio of the number of published papers 
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the data in the reports are on the basis of the — 
fiscal years ending on April 30. Further- | 
more, the ban on conventions was partly off- _ 
set by a spring, summer, and fall program 
when papers were sent out for discussion by 
mail. Beginning in 1946 up to the present ~ 
under the stimulus of the expanded technical — 
committee structure, the number of pub- 
lished papers increased by more than twofold 
and the number of conference papers in- 
creased by ninefold. 

By considering the Transactions papers and 
ACO papers as published papers and the 
conference papers and District papers as un- 
published papers, and the total papers pro- 
duced each year in all four classes in propor- 
tion to the membership growth, an interest- 
ing set of graphs result as shown in Figure 5. 
The increase in the number of published 
papers has remained proportional to the 
increase in the number of members. But 
the ratio of unpublished papers has increased 
a little over four times and the ratio of the 
total papers produced in all four classes has 
increased from 1.12 to 1.94. 

The Board of Directors on January 24, 
1952, approved a plan for three new bi- 
monthly publications on an annual sub- 
scription basis to take the place of the AIEE 
Proceedings. ‘The new publications are as 
follows: 


Communication and Electronics 
Applications and Industry 
Power Apparatus and Systems 


The plan was developed after a careful 
analysis of a questionnaire which was sent to 
the membership. More than 19,000 replies 
to the questionnaire were received; 671/2 per 
cent were in favor of divisional publications 
on an annual subscription basis as compared 
with 25 per cent who favored the then existing 
Proceedings. Changes also will be made in 
the Transactions so that they will be issued 
annually in three parts corresponding with 
each of the bimonthly publications. 

During the interval, important amend- 
ments to the Constitution in respect to 
membership were enacted. For the Fellow 
grade, membership is by invitation only. 
The requirements for Member grade also 
were strengthened. The new Affiliate 
grade of nonvoting membership was estab- 
lished with all other rights and privileges 
except the holding of offices reserved to 
Fellows and Members. These changes 
were made to conform to Engineers’ Council 
for Professional Development recommenda- 
tions on uniform grades of membership. 

During the past year, the Board of Direc- 
tors, on January 24, 1952, approved addi- 


tional constitutional amendments which 
subsequently were enacted by membership 
ballot. These amendments permit the 


granting of credit toward the Fellow grade 
for membership in an electrical engineering 
society in any country, permit direct admis- 
sion to Member grade of members in 
equivalent grades in cognate engineering 
societies in any country, clarify the require- 
ments for Member and Associate Member 
grades, and specify the references required 
for Fellow grade. 
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- Report of the Board of Directors 


THE BOARD OF DIRECTORS of the 
American Institute of Electrical Engineers 
presents to the membership its 68th annual 
report, covering the fiscal year ending 
April 30, 1952. It contains a brief summary 
of the principal activities of the Institute 
during the year, a general balance sheet 
showing the financial condition of the Insti- 
tute at the close of the fiscal year, a state- 
ment of cash receipts and disbursements, 
and a schedule of securities owned. Much 
additional information regarding the activi- 
ties appeared in various issues of Electrical 
Engineering. 


BOARD OF DIRECTORS’ MEETINGS 


Five meetings of the Board of Directors 
were held during the year, one in New 
York, N. Y., and one each in Toronto, 
Ontario, Canada; Portland, Oreg.; Cleve- 
land, Ohio; and St. Louis, Mo. 

Information regarding many of the more 
important matters which were considered by 
the Board of Directors appeared in various 
issues of Electrical Engineering. 


ANNUAL MEETING 


The 67th annual business meeting of the 
Institute was held in Toronto, Ontario, 
Canada, June 25, 1951. A brief abstract of 
the annual report of the Board of Directors 
for the fiscal year ended April 30, 1951, was 
presented by Secretary H. H. Henline. 
Treasurer W. I. Slichter presented a brief 
report on Institute finances. 

President T. G. LeClair explained the 
proposed amendments to the Constitution 
upon which the membership had voted re- 
cently, and Secretary Henline read the re- 
port of the Committee of Tellers on the re- 
sults of the vote. All proposed amendments 
were declared adopted. 

The report of the Committee of Tellers 
on the vote of the membership on the elec- 
tion of officers whose terms were to begin on 
August 1, 1951, was presented by Secretary 
Henline. President LeClair presented a 
President’s badge to Professor F. O. Mc- 
Millan, who responded as President-elect 
by thanking the members for their confidence 
in him, and giving a brief address outlining 
some of his objectives. 

The Lamme Medal for 1950 was pre- 
sented to Donald I. Bohn, chief electrical 
engineer, the Aluminum Company of 
America, Pittsburgh, Pa. 

President LeClair’s address on “The 
Power to Progress” concluded the session. 


GENERAL MEETINGS 


Four general meetings were held during 
the year, and a brief report on each follows: 


Summer General Meeting. The 67th 
Summer General Meeting was held in To- 
ronto, Ontario, Canada, June 25-29, 1951, 
with a registration of 1,851, an all-time record 
for summer meetings. 

There were 38 technical sessions with 
nearly 170 papers presented, a management 
session with two papers, a session at which 
the prize-winning Student papers in the 
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five odd-numbered Districts were presented, 
a Section Delegates conference, meeting of 
the Board of Directors, forum of technical 
committee chairmen, meetings of many 
committees, numerous attractive inspection 
trips, President’s reception and dance, a 
dinner-dance, various entertainment events, 
and many events for the ladies. 


Pacific General Meeting. ‘The Pacific 
General Meeting was held in Portland, Oreg., 
August 20-23, 1951, with an all-time record 
registration for Pacific meetings of 887. 

The program included a general opening 
session, 19 technical sessions at which 86 
papers were presented, two student technical 
sessions, a meeting of the Board of Directors, 
meetings of Branch Counselors and Chair- 
men, a luncheon in honor of President 
McMillan, a President’s Reception, a ban- 
quet and dance, numerous inspection trips, 
and ladies’ events. 


Fall General Meeting. The fifth Fall 
General Meeting was held in Cleveland, 
Ohio, October 22-26, 1951, with a registra- 
tion of 1,714, an all-time record for Fall 
General Meetings. In 37 technical sessions, 
151 papers were presented. There were also 
a meeting of the Board of Directors, 35 com- 
mittee and subcommittee meetings, forum of 
technical committee chairmen, a general 
session, stag smoker, dinner-dance, many 
inspection trips, and an elaborate schedule 
of events for the ladies. 


Winter General Meeting. ‘The Winter 
General Meeting was held in the Hotel 
Statler, New York, N. Y., January 21-25, 
1952, with a record registration OfNos9255 
It had the largest program in history: 69 
sessions, with 280 papers, and, in addition, 
a general session, forum of technical com- 
mittee chairmen, meeting of the Board of 
Directors, more than 100 committee and 
subcommittee meetings, smoker, dinner- 
dance, numerous inspection trips, and a 
varied program for the ladies. 


DISTRICT MEETINGS 


North Eastern District Meeting. ‘his 
meeting was held in Syracuse, N. Y., May 
2-4, 1951. The registration was 340. The 
principal parts of the program were six tech- 
nical sessions, with 21 papers; one session 
for undergraduate papers; one session for 
graduate papers; a round-table presenta- 
tion, with five speakers, on ‘“The Assignment 
and Development of the Engineer as a 
Professional Man”; a District Executive 
Committee meeting; Branch Counselors’ 
and Chairmen’s meeting; inspection trips; 
stag smoker; banquet; and ladies’ events. 


Great Lakes District Meeting. The 
Great Lakes District held a meeting in Madi- 
son, Wis., May 17-19, 1951, with a registra- 
tion of 626. There were 14 technical sessions 
with 64 papers, a general opening session, a 
luncheon, two sessions of undergraduate 
student papers, one graduate session, ban- 
quet, student banquet, meeting of Branch 
Counselors and Chairmen, inspection trips, 
and ladies’ events. 
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South West District Meeting. A South 
West District Meeting was held in St. Louis, 
Mo., April 15-17, with a registration of 570. 
In 14 technical sessions, 62 papers were pre- 
sented. In addition, there were a general 
session, a session on engineering education, 
luncheon, smoker, dinner-dance, inspection 
trips, and ladies’ events. Students were 
invited to attend, and their sessions were held 
at Washington University all day on April 
18, and during the forenoon of April 19. 
The Branch Counselors and Chairmen held 
luncheon meetings on the 18th, and a- 
banquet, with presentation of awards, was 
held at noon on the 19th. 


SPECIAL TECHNICAL CONFERENCES 


“Special Technical Conferences” were in- 
augurated in 1948, and have proved so suc- 
cessful that they are now planned and con- 
ducted as a regular Institute activity. The 
conferences are intended to be national in 
interest, technical in character, and concen- 
teated as to subject matter toward one par- 
ticular industry or objective. This type of 
meeting is designed to explore thoroughly a 
limited field, and to afford specialists in that 
field an opportunity to discuss mutual tech- 
nical problems. The conference may be 
defined as a program of panel discussions, 
technical papers, or exhibits under the 
auspices of a national technical committee, 
in co-operation with an AIEE local Section, 
which might act as host to the conference. 
Operating under the policy and procedure 
which has been set up, the following confer- 
ences were held during the year: 


Aircraft Electrical Applications. A 
highly successful Conference on Aircraft 
Electrical Applications was held in Los 
Angeles, Calif., October 8-10, 1951, spon- 
sored by the Committee on Air Transporta- 
tion. There was a total registration of 341. 
Displays were presented by the Society of 
Automotive Engineers and Aircraft Electrical 
Society in Los Angeles. 

Twenty-seven papers were presented at six 
sessions on: 1. Distribution Systems; 2. 
Control and Cable; 3. A-C Generating 
Systems; 4. D-C Generating Systems; 5. 
Environment; and 6. Load and Equipment. 

One of the highlights was the conference 
luncheon on Wednesday, October 10, at 
which the past history and objectives of the 
Committee on Air Transportation were out- 
lined. Principal addresses were given by 
representatives of the Bureau of Aeronautics 
and Wright Air Development Center on 
subjects of interest to those attending the 
conference. 

No conference proceedings were published. 


Fractional-Horsepower Motor Applica- 
tions to Refrigeration Equipment and 
Pumps. A Conference on Fractional-Horse- 
power Motor Applications to Refrigeration 
Equipment and Pumps was held in Dayton, 
Ohio, on October 11 and 12, 1951, spon- 
sored by the Fractional-Horsepower and 
Single-Phase Subcommittee of the Com- 
mittee on Rotating Machinery, and the 
Domestic Appliance Subcommittee of the 
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Committee on Domestic and Commercial 
Applications, with the Dayton Section 
acting as host. 

There were four sessions, at which 11 
papers were presented, including papers on 
application of motors to household refrigera- 
tion compressors; fiber glass in the wire and 
cable industry; application of motors to 
jet-type pumps; fractional-horsepower motor 
application to sump pumps for domestic 
service; and many other subjects of interest. 
On Thursday evening, October 11, there 
was an inspection tour of the Frigidaire 
Division of General Motors, Plant Number 2, 
Moraine City. 

Attendance at the conference was 156. 
No proceedings were published. 


Machine Tools Conference. The fourth 
annual Conference on Machine Tools was 
held in Rockford, Ill., November 14-16, 
1951, sponsored by the Subcommittee on 
Machine Tools of the Committee on General 
Industry Applications, in co-operation with 
the Rock River Valley Section. The total 
attendance was 476. Eleven papers were 
presented during the conference; three on 
the first day, four on the second, and four 
on the third. The program contained con- 
densed abstracts of the papers presented. 
One of the highlights of the conference was 
a talk given by the editor of the American 
Machimst on “Machine Tools—The Next 
10 Years.” 

On Thursday afternoon, November 15, a 
luncheon meeting of the Subcommittee on 
Machine Tools was held. The subcommittee 
unanimously considered the conference very 
successful, and made plans for holding future 
conferences on this subject. The next is to 
be held in Schenectady, N. Y., in the fall of 
1952. 

The final day of the conference was spent 
visiting the following plants: Barber-Colman 
Company, Barnes Drill Company, Greenlee 
Brothers and Company, The Ingersoll Mill- 
ing Machine Company, Mattison Machine 
Tool Company, Rockford Machine Tool 
Company, Rockford Ordnance Plant, and 
Sundstrand Machine Tool Company. 

No conference proceedings were published. 


Feedback Control Systems Conference, 
A Conference on Feedback Control Systems, 
sponsored by the AIEE Committee on Feed- 
back Control Systems, was held at Atlantic 
City, N. J., December 6-7, 1951. A total 
of 472 engineers, physicists, and mathema- 
ticians attended sessions at the Chalfonte- 
Haddon Hall Hotel. 

Some of the papers presented theoretical 
concepts such as the application of statistical 
concepts to servomechanism design and the 
application of frequency response character- 
istics to the analysis of nonlinear and sample 
data control systems. Reports on practical 
problems such as the design and use of pre- 
cision potentiometers, electromatic resolvers, 
and electronic amplifiers for instrument 
servomechanisms were presented. A sig- 
nificant contribution was the discussion of a 
combination digital and analogue automatic 
control system being designed for precision 
control of machine tools. One session was 
devoted entirely to the problems of control 
systems including human operators. 

The program contained abstracts of all 
papers presented. No conference proceed- 
ings were published. 


Computer Conference. A Conference on 
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Computers, jointly sponsored by the AIEE 
Committee on Computing Devices and the 
Committee on Electronic Computers of the 
Institute of Radio Engineers, with the par- 
ticipation of the Association for Computing 
Machinery, was held December 10-12, 1951, 
in Philadelphia, Pa. More than 900 engi- 
neers, scientists, and mathematicians at- 
tended. 

There were six full sessions, including one 
evening session. The subjects at these ses- 
sions included: ‘““The UNIVAC System”; 
“Performance of the Census UNIVAC 
System”’; “The Burroughs Laboratory Com- 
puter’; “The Significance of Electronic 
Computers to Science and Management” ; 
“IBM Card-Programmed Calculator” ; ““The 
ORDVAC?”’; “Experience in Operating the 
SWAC”; “The ERA 1101 Computer”; 
“The Operation of the MARK III Calcu- 
lator”; “The University of Manchester 
Computing Machine”; “Whirland I Com- 
puter”; ‘“The Edsac Computer’; and “The 
National Bureau of Standards Eastern Auto- 
matic Computer.” 

There were inspection trips to the Bureau 
of Census UNIVAC at Eckert-Mauchly 
Division of Remington Rand, Technitrol 
Engineering Company, Burroughs Research 
Division, and the Moore School of Electrical 
Engineering, University of Pennsylvania. 

A complete report of the conference, in- 
cluding papers and discussions, has been 
prepared and is available at $3.50 per copy. 


Electronic Instrumentation and Nucle- 
onics in Medicine Conference. Approx'- 
mately 240 members and guests attended the 
fourth annual Conference on Electronic 
Instrumentation and Nucleonics in Medicine, 
sponsored by the Committee on Electrica 
Techniques in Medicine and Biology, which 
was held in New York, N. Y., on January 7 
and 8, 1952. 

This series of sessions stressed the medical 
phases of the subject more than heretofore, 
and the papers presented were of a very high 
grade. The first day of the conference was 
devoted to nucleonic applications to medi- 
cine, including X rays, gamma rays, and 
tracers. Electric circuit theory in the study 
of the circulatory and respiratory systems, 
and electronic techniques in anesthesia were 
discussed on the second day. 

The highlight of the conference was a 
demonstration lecture on “Television in 
Medicine and Biology.” The television 
screen showed what is usually seen through 
a microscope, and how ultraviolet rays are 
used to great advantage in medical micros- 
copy. 

No conference proceedings were published, 
but a copy of the abstracts of papers was 
given to each registrant. A few copies of 
the abstracts are still available. 


Scintillation Counter Conference. Over 
400 attended the successful Scintillation 
Counter Conference, sponsored jointly by 
the AIEE, Institute of Radio Engineers 
(IRE), Atomic Energy Commission, and 
National Bureau of Standards, and held in 
Washington, D. C., January 29 and 30, 
1952. 

Sixteen papers were presented in the four 
sessions. Abstracts of all papers were con- 
tained in the program. The subjects in- 
cluded ‘Two New Photomultipliers for 
Scintillation Counting” ; “Scintillation Spec- 
trometry”; ‘‘Pulse-Amplitude Analyzers for 
Spectrometry”; and others. 
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The local Sections of the AIEE and IRE, 
in special consideration of this conference, 
arranged for a member of the United States 
Atomic Energy Commission to address a 
joint session of their Sections and the Scin- 
tillation Counter Conference at an evening 


meeting on Tuesday, January 29. The topic — 


of the talk was ““The Reactor Program of the 
Atomic Energy Commission.” 


No conference proceedings were published. — 


Induction and Dielectric Heating Con- — 


ference. The Cleveland Section was host 
to the Induction and Dielectric Heating 
Conference in Cleveland, Ohio, February 
19-20, 1952, sponsored by the Subcommittee 
on Induction and Dielectric Heating of the 
Committee on Electric Heating. 

A total of 338 members and guests regis- 


tered, including 98 members and 240 non- — 


members. The program included 13 papers 
and an open forum discussion with customer 
problems answered by a board of seven ex- 
perts. The papers covered transmission lines 
for induction heating; the problem of radio 
interference from such equipment and its 
control; choice of frequencies for induction 
heating; dielectric heating in the rubber 
industry; 60-cycle induction heating; di- 
electric core baking; electrical codes and 
standards; and design of mechanisms for 
induction and dielectric heating. 

At an evening session, a representative of 
the Federal Commications Commission dis- 
cussed interference problems with other com- 
munication services and new regulations, to 
become effective July 1, covering certifica- 
tion of high-frequency heating equipment. 

No conference proceedings were published, 
but brief abstracts of the papers presented 
were included in the program. 


Conference on Electric Welding. The 
third Conference on Electric Welding was 
held in the Rackham Memorial Building, in 
Detroit, Mich., April 16-18, 1952, sponsored 
by the Committee on Electric Welding, in 
co-operation with the Michigan Section, the 
American Welding Society, and the Indus- 
trial Electrical Engineers’ Society. Over 
500 attended the conference. 

The program included 26 papers presented 
in seven sessions, and there were two evening 
sessions for the demonstration of electric 
welding techniques and equipment. The 
papers dealt with quality control, instru- 
mentation, power supply for resistance weld- 
ing machines, resistance welding, funda- 
mental arc research, and arc welding. It is 
planned to publish all papers and discussion 
in a report of the conference. The better 
papers will be sent to reviewers, and those 
which qualify will be recommended for pub- 
lication in AIEE Transactions. 


Fourth Conference on Electrical Engi- 
neering Problems in the Rubber and 
Plastics Industries. A very enthusiastic 
reception was accorded the program pre- 
sented by the Rubber and Plastics Sub- 
committee of the Committee on General 
Industry Applications, April 28, in the 
Portage Hotel, Akron, Ohio. Attendance 
at the meeting was 178, with nearly all 
present for a luncheon. 

Eight exceptionally interesting papers 
were presented on subjects including recti- 
fiers, adjustable voltage drives, electronic 
controls, and magnetic amplifiers. A beta- 
ray thickness gauge was described, and one 
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paper dealt with a complete rubber calender 
train installation. 

_ Complete proceedings of the meeting will 
be published in booklet form. 


Textile Industry Conferences. Two 
Conferences on the Textile Industry were 
held; one at the Philadelphia Textile Insti- 
tute, Germantown, Pa., on April 24, 1952, 
at which five papers were presented at the 
two sessions. ‘Textile Processing—Toward 
a Science”? was the theme of the conference, 
which was attended by about 80 members 
and guests. A luncheon was held, where a 
representative of the American Viscose 
Corporation spoke on ‘“The Swift Progress 
in the Textile Industry.”? At the conclusion 
of the last paper, a discussion was conducted 
on ‘Textile Motor-Control Enclosures for 
Lint Atmospheres.” ‘This conference was 
sponsored by the Textile Subcommittee of 
the Committee on General Industry Applica- 
tions, the Philadelphia Textile Institute, and 
the AIEE Philadelphia Section acted as host. 

The second conference was held in Atlanta, 
Ga., at the A. French Textile School, on 
May 1 and 2. The program consisted of 
three general themes: 1. Textile Mill Vibra- 
tion and Control; 2. The Electrical Indus- 
iry’s Application of Equipment to the Textile 


Industry; and 3. The Textile Industry’s 
Adaptation of the Electrical Industry’s 
Products. The registration was approxi- 


mately 175. The president of Georgia Insti- 
tute of Technology welcomed the members 
and gave an interesting résumé of the efforts 
and accomplishments of that institution. 

Nine papers were presented at the three 
sessions, with a “Discussion on Desired 
Characteristics of Industrial Enclosures for 
Textile Mills,’ after which a ballot was taken 
(at both conferences) with the audience par- 
ticipating and casting their votes for the most 
preferable type of enclosure to meet condi- 
tions imposed by the textile industry. The 
results of this ballot will be presented to the 
National Electrical Manufacturers Associa- 
tion-AIEE Joint Committee for the purpose 
of developing a suitable enclosure for such 
purposes. The second conference was jointly 
sponsored by the Textile Subcommittee of 
the AIEE, the A. French Textile School, and 
the School of Electrical Engineering, through 
the Engineering Extension Division, Georgia 
Institute of Technology, Atlanta. No pro- 
ceedings are to be published. 


GENERAL COMMITTEES 


BOARD OF EXAMINERS 


Attendance at meetings of the Board of 
Examiners for the year 1951-52 was such 
that no meetings other than those regularly 
scheduled were required. The amendments 
to the Constitution regarding the grades of 
membership have required a revision of pro- 
cedure and the formulation of standards to 
effect a uniform approach for the guidance 
of the members of the Board in their con- 
sideration of applications for admission and 
transfer. An entirely new approach is re- 
quired by the Board of Examiners and by 
those preparing a proposal that a Member 
receive the grade of Fellow. The Member 
on whom the grade of Fellow is to be con- 
ferred must have engineering accomplish- 
ments of such outstanding merit that they 
are known and acknowledged as such by 
Members and Fellows other than his imme- 
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diate associates. The Board is preparing a 
memorandum on this subject which will be 
forwarded to sponsors who wish to propose 
a Member for Fellow grade. 

Statistics relating to the number of cases 
handled by the Board are given in Tables I 
and II. The total, excluding those enrolled 
as Student members, is about 1.4 per cent 
less than in 1950-51. This is apparently due 
to the drop in the number of engineering 
graduates and to the stiffening of the require- 
ments for the grades of membership. 

The enrollment of Student members is 
more than 38 per cent less than in 1950-51. 
The “GI Bill of Rights” for World War II 
veterans has ended, and this accounts for 
the drop. The extension of this privilege to 
Korean veterans and others in the armed 
services and stress being laid upon the short- 
age of engineers may reverse this downward 
trend. 


Table I. Applications Received Prior to 
Amendment of the Constitution 


Admission 

Recommended for grade of Associate. .. .2,754 

Re-elected to grade of Associate........ 27 

Not recommended) .io:.05 .) 023-0 yeiee at oatnre Sia Casts 

Recommended for grade of Member.... 195 

Re-elected to grade of Member........ 12 

Not recommended: jeeiism esl dries is bo | ZS" 

Recommended for grade of Fellow. ..... 

Re-elected to grade of Fellow. ......... 

INot recommended: sane cis veil ae ne ve pies 1 
Total admission cases.....-.-+.++++++e++e+s 3,080 

Transfer 

Recommended for grade of Member.... 420 

Not recommended); jos... see cseesea~ * 23. 443 

Recommended for grade of Fellow...... 102 

Notirecommendeéd sss in00 fines ries oe = <= Gey. 108 
"otal EramsferiGAsess . qsicareaideitci-isd asl ert OIL 
AM GEA CASES ety sie hints aiehs oeavera satis elaele ies) w/siorereisi aie 3,631 

Table II. Applications and Proposals 


Received Subsequent to Amendment of 
the Constitution 


Admission 


Recommended for grade of Affiliate............ 112 
Recommended for grade of Associate 


Re-elected to grade of Associate 
Membete ss oc osetia dite cenne coise foe 76 


Not recommended........++++cseeceee 22. 1 Boa 


Recommended for grade of Member. .. . 2 
Re-elected to grade of Member......... 6 
Not recommended.....-.++-++++++ee+s tlh 9 


Total admission CaseS.......ececereseereees 


Transfer 
Recommended for grade of Member.... 212 


Not recommended......... 
Total transfer Cases.......0scccseeeeeecnees 233 


Proposals to Have Fellow Grade 
Conferred 


Recommended for grade of Fellow with 
CAtANOW ce cccrctO Diets oncom ais lel eh loalinta rene bY 
Not recommended........--.+++2-+++5 


Total for Fellow grade........ 0... eeer eee 5 


SPENCE RUBE ba bd ¢ ooo os Ade CenU OU ooormcn mae gLe. 


Summation 


Total cases Table I and Table I].........-.... 
Student member enrollment. ....-..-.--+-++++ 3,062 


Granctotals taste isla vein (sie stele elieres - s/s1eejnseisye 8,884 
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COMMITTEE ON CODE OF PRINCIPLES OF 
PROFESSIONAL CONDUCT 


The “Statement of Principles of Profes- 
sional Conduct,’’ adopted August 4, 1950, 
was published in the Year Book for 1950 
and 1951, and in the February 1950 issue 
of Electrical Engineering. 

During the past fiscal year, no complaints 
about engineers committing breaches of the 
Statement of Principles have been made. 
The committee thus assumes engineers have 
as individuals observed the code. However, 
the retiring chairman of the committee calls 
to the attention of the 1952-53 committee 
the fact that though engineers individually 
are observing the code, they may be de- 
veloping a carelessness in applying it to their 
performances as organization executives. 
Reference is made to the extravagant way in 
which some organizations in their quest for 
much-needed engineers are visiting areas 
occupied by other industries, and, by offers 
of large salary increases, ‘‘highjacking”’ engi- 
neers to such an extent as to seriously cripple 
the work of the company or college whose 
men are thus induced to leave. 

While engineers should be free to choose 
employment as desired, and should be well- 
paid for engineering service, there should be 
some recognized procedures for enticing men 
from one industry to another. The better 
professional way to cure the evil will be, of 
course, by education rather than by legisla- 
tion, formal or ethical, but before a program 
of education can be established there must 
be an adequate course content and proper 
procedure developed. The formation of 
such a plan is recommended to the new 
committee. 


COMMITTEE ON CONSTITUTION AND BYLAWS 


This committee has prepared and sub- 
mitted to the Board of Directors Constitution 
and Bylaws changes required by changes 
made in the Institute operation over the past 
year. 


Constitution. The Board of Examiners 
recommendations relating to membership 
requirements were accepted January 24, 
1952, and the Secretary was instructed to 
submit them to the Institute membership by 
ballot. 

Eight amendments were presented to the 
membership for adoption. 

The first five proposed amendments permit 
the granting of credit toward the Fellow 
grade for membership in an electrical engi- 
neering society in any country, permit direct 
admission to Member grade of members in 
equivalent grade in cognate engineering 
societies in any country, clarify the require- 
ments for Member and Associate Member 
grades, and specify the references required 
for Fellow grade. 

Proposed Amendment Number 6 defers 
until February 15 (instead of February 1) 
the last date for receipt of amendments pro- 
posed by petition, or adoption of a resolution 
by the Board of Directors proposing amend- 
ments. This is desirable because of the possi- 
bility that the Winter General Meeting might 
be held early in February, and it is customary 
for the Board of Directors to meet during 
that meeting. 

Proposed Amendment Number 7 provides 
that votes on Constitutional amendments 
may be received not later than the first day 
of June (instead of May), as more time is 
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needed for return of ballots from distant 
points. 

Proposed Amendment Number 8, de- 
ferring the date on which ender be- 
come effective to 60 days after adoption 
(instead of 30), would provide time for 
notification of the members through Electrical 
Engineering before the effective date. 


Bylaws. 


Admission to Fellow Grade. ‘The change 
in the Constitution covering Fellow grade 
required a change in the Bylaws eliminating 
the transfer fee, Section 12. A Bylaws 
change eliminating this fee was made and 
approved by the Board of Directors. 


Delinquent Members. A change in Section 
16 relating to delinquent members was 
considered necessary by the Board of Direc- 
tors. Section 16 was amended to provide 
that the Secretary submit a list of delinquents 
at the first Board of Directors meeting in 
the fiscal year. 


Divisional Operation. Divisional opera- 
tion of technical activities was approved at 
the January 24th meeting. The Committee 
on Planning and Co-ordination recom- 
mended a Committee on Technical Opera- 
tions to combine the activities of the Tech- 
nical Program Committee and the Technical 
Advisory Committee. This Committee would 
have technical cognizance over the technical 
operations, which would be carried out in 
five divisions: Communication; General 
Applications; Industry; Power; and Science 
and Electronics. 

The existing technical committees were 
assigned to respective division committees 
in the order of their interest. The Committee 
on Constitution and Bylaws prepared amend- 
ments covering changes in the committee 
names and redefinition of their scopes. The 
amendments were approved. by the Board 
of Directors, and will be incorporated in the 
next printing of the Bylaws. 


Publication. ‘The new Institute publica- 
tion policy was approved at the January 24, 
1952, Directors’ meeting, and the Committee 
on Constitution and Bylaws has been in- 
structed to prepare amendments to cover 
this new policy. ‘These amendments are 
now in the process of preparation. 


Ex-Officio Memberships. ex-officio mem- 
berships were not deleted from the Bylaws 
after approval by the Board of Directors on 
April 27, 1950, and at the January 24, 1952, 
meeting, the Committee on Constitution and 
Bylaws was instructed to make these changes 
as soon as possible. The committee has 
written to all general committee chairmen 
requesting them to furnish the Committee 
on Constitution and Bylaws with informa- 
tion on committees membership and scopes 
that would be in keeping with the action of 
the Board of Directors. The committee 
plans to have recommendations ready for 
consideration by the Board of Directors at its 
June 1952 meeting. 

Committee plans for 1952 include com- 
pletion of the publication Bylaws, deletion 
of ex-officio membership, and whatever 
other activity is required by changed Insti- 
tute operation. 


COMMITTEE ON EDUCATION 


During the past year, the Committee on 
Education met twice, at the Summer Gen- 
eral Meeting, and at the Winter General 
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Meeting. During the year, one conference 
session on education was sponsored, this 
being at the Winter General Meeting, on 
the subject of ‘The Phiccting of Graduate 
Engineering Education.” 

The meeting of the committee in Toronto, 
Ontario, Canada, was highlighted by a com- 
prehensive report from the subcommittee 
studying accrediting procedures. ‘This sub- 
committee had conducted a comprehensive 
survey among the principal accredited 
schools of electrical engineering throughout 
the United States to determine whether some 
minimum standards of curricular content 
would be helpful both to the inspecting group 
of Engineers’ Council for Professional De- 
velopment and to the colleges. The data 
thus accumulated indicated a wide varia- 
tion even between schools of unquestioned 
standards, and clearly pointed up the fact 
that the variables are so numerous that no 
minimum standards could be determined 
without a further study, far too extensive to 
be undertaken by the subcommittee at this 
time. The data collected have been turned 
over to the chairman of the Committee on 
Engineering Schools of ECPD. The chair- 
man indicated that the data would be of con- 
siderable value to his committee as back- 
ground information in the inspection pro- 
gram. 

The committee meeting in New York was 
highlighted by the adoption of a very timely 
tentative program for the coming year. It is 
proposed to hold conference sessions on 
education at the Fall General Meeting and 
at the Winter General Meeting. The pro- 
posed subject for the Fall General Meeting 
is opportunities in the electric power engi- 
neering field, with emphasis on careers in 
the electrical utilities. This appears to be 
particularly timely, both because of the cur- 
rent shortage of electrical engineering gradu- 
ates and because of the current emphasis on 
electronics rather than power. For the next 
Winter General Meeting, the proposed sub- 
ject will cover the desirable and undesirable 
features of options in electrical engineering 
curricula. This is a subject receiving much 
attention from educational administrators, 
and should prove of value to the large audi- 
ence available at that meeting. 

The committee was well satisfied with the 
conference session sponsored at the Winter 
General Meeting in January 1952. The 
three papers covering specific objectives of 
electrical engineering education were well 
received, and constructive discussion from 
the audience continued at a lively level until 
the chairman was obliged to terminate the 
session. It is firmly believed that sessions 
such as this are an important factor in keep- 
ing active constructive thinking among 
Institute members concerning educational 
matters. 

The committee again this year expresses 
sincere regret that the Summer General 
Meeting conflicts directly with the annual 
meeting of the American Society for Engi- 
neering Education. A preponderance of 
Institute members directly interested in 
educational matters are thus diverted away 
from the Summer General Meeting. 


FINANCE COMMITTEE 


Included in this report are the usual 
exhibits consisting of the balance sheet and 
statements of income, expense, and securities 
owned as of April 30, 1952. The statements 
are prepared on an accrual basis, and it will 
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was increased during the fiscal year by 
$36,422. This is a very creditable BS | 


is due to the careful administration of th 
headquarters staff, as well as painstaking 
work on the part of all committees to ins 
that the operations of the Institute we 
conducted in the most efficient and economi 
cal manner. It is interesting to compare 
this year’s performance with previous years. 
Before doing so, however, an adjustment f 
should be made in the figures shown in the 
annual reports for the two previous years for 
the following reason. 

Air-conditioning equipment at uel 
quarters was installed and paid for. during 
a period comprising portions of the twe 
fiscal years ending in 1950 and 1951 under 
an appropriation of the Board of Directo 
which provided that this equipment 
charged against the Reserve Capital Fund. 
For convenience the several payments were 
taken from the Operating Fund and then, 
at the close of the fiscal year ending in 1951, 
the total amount was repaid from the Reserve 
Capital Fund. These transactions naturally; 
affected the year-end balances in the Opera- 
ting Fund in 1950 and 1951. If the pay- 
ments when made had been charged directl 
to the Reserve Capital Fund, the performance 
of the Operating Fund would have shown an’ 
excess of income over expenditures in both 
years, amounting to $3,692 for the year end- 
ing 1950, and $11,294 for the year ending 
1951. These then are the figures which 
should be compared with the $36,422 excess 
of income over expenditures in the fiscal 
year ending 1952. ° 

It will be seen that the trend is dennis 
in the right direction. However, as empha- 
sized in the report of this committee last year, 
the recovery that has been made since the 
1947-1949 period when we were operating 
in the red has required certain curtailments 
in the services to members, and it is con- 
sidered undesirable to continue these re- 
strictions. 

The constitutional amendment which was 
submitted to the membership in the spring 
of 1951 was approved, and thereby the dues 
and entrance and transfer fees were lifted 
from the Constitution and transferred to the 
Bylaws. The purpose of this change is to 
permit an adjustment to be made in the dues 
and fees, if such should become desirable, 
without long delay. 


HEADQUARTERS COMMITTEE 


An inspection of the headquarters’ office 
space in the fall of 1951 found the only 
necessary items to be those of minor main- 
tenance. 

Repairs to furniture in the hall, Members’ 
Room, and Board of Directors’ Room, clean- 
ing of draperies, and servicing of the air- 
conditioning units was included in a $1,000 
item in the Institute’s budget. To date, only 
a part of this sum has been expended. It is 
planned to take care of most of the repair 
work during the coming summer. 

The blistering of the veneer wall covering 
in the Members’ Room and Board of Direc- 
tors’ Room is growing worse, and.it would 
appear that major repairs will be necessary 
within the next few years. 


COMMITTEE ON MEMBERS-FOR-LIFE FUND 


Travel expenses to Summer General Meet- 
ings have been provided from the Members- 
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for-Life Fund for some of the winners of 
Student paper prize contests. The amount 
available in the fund was not sufficient to 
meet travel expenses of all winners, so only 
the winners in the even-numbered Districts 
received travel expenses from the fund in 
even years and the winners from the odd- 
numbered Districts in odd years. 

The fund has now grown to some $13,000, 
with an annual income of approximately 
$2,500. The committee considers this 
sufficient to meet the travel expenses of all 
Student paper prize winners each year. On 
October 19, 1951, recommendation was 
made to the Board of Directors that travel 
expenses for the winners of Student paper 

rize contests from all Districts be paid from 
the fund beginning with the 1952 Summer 
General Meeting. The recommendation 
‘was approved. 


" 


MEMBERSHIP COMMITTEE 


_ Membership in the Institute increased by 
4,162, the largest numerical gain of record. 
This is a gain of 10.9 per cent, a slight de- 
crease from the last year’s figure of 11.3 
per cent. 

Table III shows the distribution of the 
membership changes among the various 
grades. The effect of the added grade of 
Affiliate has been insignificant. 

During the year 5,021 applications were 
received, of which 2,591 were from Students, 
and 2,430 from others. The sharp decrease 
in Student applications results largely from 
the decrease in Student membership and 
will continue for several years. The marked 
increase in applications from other than Stu- 
dents is the result of concentrated member- 
ship efforts in that area to compensate for 
the anticipated reduction in Student appli- 
cations. 

Student membership declined from 15,028 
in 1951 to 8,857 this year. This is almost 


of the co-operation of the Section chairmen 
in the early formation of Section membership 
committees this year, and the response of 
these committees to the appeal for greater 
effort in the other than Student area, and 
the gratifying results of their efforts. 


COMMITTEE ON PLANNING AND 
CO-ORDINATION 


The committee spent the greatest portion 
of its time during the past year on the for- 
malization of the technical division activities 
of the Institute. Operation of the technical 
committees on a divisional basis was ap- 
proved by the Board of Directors in 1946 at 
its Asheville, N. C., meeting. In the period 
subsequent to that time, this method of 
operation proved to be successful. ‘There 
remained only the problem of Bylaws 
formalization of procedures which had been 
developed since 1946. After full discussion 
at several forums of technical committee 
chairmen, discussions within the various 
divisions, and extended correspondence, the 
committee presented to the Board of Direc- 
tors a set of recommendations which included 
the merging of the Technical Program Com- 
mittee and the Technical Advisory Com- 
mittee into the Committee on Technical 
Operations, as well as the formalization of 
the divisional setup. The recommendations 
were adopted and the necessary Bylaws 
changes made. 


COMMITTEE ON AWARD OF INSTITUTE PRIZES 


The Committee on Award of Institute 
Prizes has given much consideration to the 
existing situation and practices concerning 
the award of prizes. It is the general opinion 
in the committee that the present method of 
selecting prize papers leaves much to be 
desired, and that the award of prizes on a 
division basis is not resulting in recognition 


At a December meeting of the committee, 
it was decided that certain recommendations 
for changes in the procedure should be made 
to the Committee on Planning and Co- 
ordination. ‘These changes would abolish 
the selection of division prize papers and 
would abolish cash prizes except for the best 
Student paper. The selection of Institute 
prize papers would be limited to meritorious 
initial papers, and Certificates of Award 
would be presented to authors of papers 
selected by the Committee on Award of 
Institute Prizes from nominations made by 
the division prize awards committees. ‘The 
recommendations were to the effect that the 
procedure and prizes for Student, Branch, 
and District papers should remain as pres- 
ently set forth in the prize rules. The Com- 
mittee on Planning and Co-ordination, at its 
January meeting, approved these changes in 


Table IV. Number of Applications 
Received From Student Members and 
From All Others 


Year Ending 
April 30 Students All Others Total 
WE Peasse cet Peep Bee esA8 Jaa 5,021 
1951 metlO8 zy, OGL rteranrerens 6,250 
1950 . 4,033 etal - 6,450 
1949... BPA SP HEIs} Peas eno ec > 4,478 
1948... . 1,481 eZ em ee! 
1947... GEE Lees dec BPM nese orscke 3,269 
1946... 308. 2027453 2,761 
1945 PN Tro teas 2 25 179 2,428 
1944.. AGG i595 cis: eke TWAS OSE ys dor 2,374 
1943... 783 1,431 . 2,214 


Table V. Number of Student Members 
as of April 30 


New 

directly proportional to the decline in stu- for many meritorious technical papers. It is Year Applications Renewals Total 

dent enrollments. Efforts are continuing to also generally thought that the preparation 
assist in encouraging a greater percentage of of papers for presentation at qualified tech- Pe aA a 3,023 5,834 8,857 
enrolled students to become Student members. nical meetings of the Institute is not done 19 eee es A635 10,393 15,028 
Members in arrears for dues numbered _ for the purposes of competing for cash prizes, 19508. tee. 7,876 12,792 20,668 
2,047, or 4.8 per cent, compared with 4.9 and that to a considerable degree the award re weeereeees aa vebee ees rat wade eae ee 
per cent reported last year. of cash prizes for such papers tends to de- Jody cece: "5.092 ; 3929 ae oli : 9,021 
The committee is especially appreciative grade the entire procedure. POWGtene oases 2,574 DSI Se ar ee 5,087 
1945 eesearcreti 2,326 DDO Tate tai 4,613 
TOA crisbeisiegs 2,242 7 2, OG. a 4,898 
1943.. 2,512 2,200) Ea 

Table II. Membership Statistics for Fiscal Year Ending April 30, 1952 

— = Table VI. Record of AIEE Membership 
Honorary 6-Year = 

Members Fellows Members Associates Associates Affiliates Subtotals Total 
Total Total Total 
= Pay a a ka = = Year May 1 Year May 1 Year May 1 

Sagas 10,03 16,848 38,058 

‘ waGokee 0198798. .%. HOSGe We BASMALEES. Socio reese. 
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Former members reinstated 1887 314 1910... 296,681 193344. 617,010 
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- - 1890 427 T9ID, 20.0 7,459 1935... .14,269 
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Transfers. 161 O45s <6 as 1,652 RENEE AG AaRIOATs ole ePnRean FOO 1892 615 191A Sew 7 ene 1937. ...15,308 
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io a: 1900 sealers! 1922... .14,263 1945. ...23,072 
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. 1906 3,870 1928. ...18,265 1951....38,058 
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principle, and so notified the Board of 
Directors. 

The proposed changes in prize rules were 
subsequently explained to the forum of tech- 
nical committee chairmen. An attempt was 
made to get the sentiment of the forum with 
respect to these proposed changes. In gen- 
eral, those present were strongly in favor of 
abolishing the cash prizes. There was, how- 
ever, evidence of strong sentiment against 
the abolishment of division prizes, and in 
favor of retaining awards other than cash for 
other than initial papers. 

It appears, therefore, that considerable 
thought and time will be required before it 
is desirable to carry out the changes which 
were recommended by the committee. 


PROFESSIONAL DIVISION ADVISORY 
COMMITTEE 


It was agreed at the January meeting that 
the Professional Division Advisory Com- 
mittee should be discontinued as of July 31, 
1952. The Board of Directors approved. 
In the future, such matters as require the 
action of the associated committees will be 


handled directly with these committees. 

Possible revision of the Model Law re- 
lating to the Registration of Engineers is 
under study by the ECPD and others. In 
order to assist in formulating the opinion of 
the AIEE, this subject is currently being 
investigated through the Committee on 
Registration of Engineers. 


PUBLICATION COMMITTEE 


High standards of publication have been 
maintained by continuing the policy to 
accept only original material. During the 
calendar year 1951, the largest number of 
pages of published material in the history of 
the Institute, a total of 3,383 pages, was made 
available. The number exceeds the peak 
which occurred in 1948 by 11.2 per cent and 
it is 14 per cent higher than the total number 
of pages which was published during the 
year 1950. For ready comparison, the 
numbers of pages of published material are 
given in Table VII. 


Electrical Engineering. The publication 
has been planned on the basis of broad in- 


Table VII. Number of Pages of Published Material 
Electrical Engineering Transactions Only 
Technical Transactions Technical 
Year Articles News Sections Papers Discussions Total 
AGE hae see RBs ES al Berke eare ea 281k teehee G00. sccaeec sae ees GO 42 268 2,028 
NOAA Me sete erae ee oes ee sie cara PUNT AS re eastee SHE ew nO Do oC ORIEL wre) 2231 1,922 
NOY Dh ie tees a eo ae a’ Ao EoD IO CE PUNTER OOS CNA (EXO oe A Cee 121 os VAS ertaclowtdansn 1,480 
UOAG rei axopak.ciene cies: CEI . Geracno®s Colgate soe 6 eee arth AGT ene Coie boreecemenere 120 . .1,806 
IDLY: Ae awe wee nll Goran acer ct See die 8 DE BA Ne no ae moo 1,600* TESS yr ogetetec's 3,033 
OAS Se meve cies esis Fc eerie atreteee ots tet tea Lertrcinenae Pouca oso e ont ON Peo ctr a ne.c ES eis Siero 3,042 
TOAO TEM Raia crtell DOnssccters tee) ste SPA aries rid SEAM Care Aci Tie Ny Awa atta Docks NGVEt Fae pace 2,558 
ADS Osea merc ato One. sakes werent SOBRE ecreuaptetertedyous i aierets ieeaysisusta ya) Lip Dil a menscalstexetsb ws MTSE a spreyare paregsione 2,911 
MM syaoas seas bon, BOA: Fiano ats sslees ia BD ce yaicas is caioltePeheveu sie ayayetoliegar ss tase eres 1,807§ AQU'§ scenes os as 3,383 


* Preprinted 227 papers as AIEE Proceedings, except for a 17-page technical paper in Electrical Engineering. 


+ Preprinted 247 papers as AIRE Proceedings, requiring a total of 2,090 pages. 


** Preprinted 202 papers as AIEE Proceedings, requiring a total of 1,795 pages. 


t Preprinted 238 papers as AIEE Proceedings, requiring a total of 2,014 pages. 


§ Preprinted 317 papers as AIEE Proceedings, requiring a total of 2,660 pages. 


Table VIII. Classification of Articles in Electrical Engineering in Seven Broad Fields 
(Exclusive of 1-Page Digests) 


May June July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. April Total 
General interest (oe cscsc cee, Lhe oe seca Dns SL eng ee 1 Sa, ae 2 24. 3 Biataigieeteacta 28 
Bducationallien ets. sen anne Lich cel liteere | Wan te sisters sie os eisialersisives sien's > pile: oe eet. eieteiee ee 5 
Science and electronics.... 4.. 3 wal Astin Dn can rain RMD cin Signs AOS Bickers asi oe. 
Communication........... Snr ald ud Micra Sica ois Lak 3 cmb licpekeeel meme anime oleae 
IPOWEW rei raree edie e, PUN es. is soot Anco aloo tle: BM oiuieue De satel Pig stake, Ms. ais.ch vier MOM RAS: 
TMGUSEDY pte tee Pete sas’ ca ecneats: courts ecco lerc ch LieteReY HL. tates Be Scene ei 1 nears Loren DechenvOs eee AOD: 
General applications....... Create CP See ENS ope tic a eile > to... LO 
MBOtalS tra see riers aetete TA cel Os aco el Aichi OMMALZ On etal Saree l Saicak Soe olds ce et Acaclide cen ies a ehOLeO 


Table IX. Comparison of Subject Matter in Electrical Engineering With Primary 
Interest of Members Indicated in Technical Divisions Publications Questionnaire 


Primary Interests of Members 


Technical Articles in 
Electrical Engineering (Per Cent) 


(Questionnaire) 
Year Ending in April 

Number Per Cent 1950 1951 1952 
Science and electronics............. 3 26S -icchtetet LOs Ose > 28455 Sg eae 27.8 
@gmmunication’.. sere. i... 2598 2,562 cr. ange t3.2. OZ, Ne TORO aay TE 
Be rete feet et eeacidhre,v See By SST AT RAO, oie 4, B60, nsals 
TMA ustTry.< |, ive feeew oe iat Dy Rade Asia Ollie edt sas. y AZO 16.0 
General‘applications\-. 2... 0072 1,405 sce eeeer Peo BOOONOG biota 725 ee 7.8 

Noneihem cE coo twioms untae, 6 S93e 5 eee 200 i A 
SP Otals cwatace ethan s Adan ee garas eared; BOOeeC .100.0 veo lOONO! stare tthe, 1 OO RON Se ee eOOMO 
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terest for the greatest number of members. 
The distribution of material classified in 
seven broad fields is shown in Table VIII, 
which readily may be compared with similar 
tables in the reports of previous years. 
Replies to the Technical Division Publica- 
tions Questionnaire have been used as cri- 
teria for the number of articles to publish in 
each of the five major divisions of technical 
activities. Prior to the receipt of returns 
from the Technical Division Publications | 
Questionnaire, the number of Proceedings 
papers ordered was used to indicate the 
number of articles to publish in each of these: 
fields. In Table IX is shown a comparison 
of subject matter in Electrical Engineering for 
the past three years with the primary in- 
terests of members as indicated in the Tech- 
nical Division Publications Questionnaire. 
While it has often been said that the AIEE . 
is primarily a power organization, it is inter- 
esting to note from Table IX that a higher 
percentage of articles in the fields of science 
and electronics, communication, and general 
applications has been published in these 
fields than the primary interest indicated in . 
them from the Technical Division Publica-_ 
tions Questionnaire. Electrical Engineering 
offers a fast medium of publication for the 
brief, informative type of article which ap- 
peals particularly to those in these fields. | 
Table X shows how the total pages in 
Electrical Engineering for the year were used 


Table X. Material in Electrical Engineer- 
ing, May 1950 to April 1951 


Number Number Per Cent 


of Articles of Pages Pages 
Special Articles............ 45...... 165e-el es 
Technical Papers.......... Ole ssew a AlOuee eee 
Conference Papers......... BOs ects) 20 sere ree 
One-Page Digests..........137...... 137i aedead 
EXSsays sistas ajdt este tisha te sree 48S 
Filler, Ltems. 0 < c:<te:- <1 sie et a iaeto 10.2 oe LOS 
Institute Activities. ................. 211. Lise, 
Gurrent Interest? .. 22 se eseinn ee ee ol eee 6.5 
Industrial Notes, Trade 

Literature, and soforth............ 30 hie eee 

Proceedings Order Forms... asc =e) ae 
Title and Highlights Pages............ 24.... 1.95 
T95L Index: -Ak. ace eee ee ees 24.. 1.95 


1,230... .100.00 


for the different classifications of material 
published. 


Advertising. Based on study of the cir- 
culations and advertising rates _of several 
other publications, the committee recom- 
mended that the advertising rates of Electrical 
Engineering should be increased approxi- 
mately 16?/; per cent effective January 1, 
1952. The total pages of paid advertising 
for the year ending April 30, 1952, were 839 
compared to 662 for the previous year, which 
is a 26.8 per cent gain. The total pages for 
the first 4 montns of 1952 since the increased 
rate has been in effect were 295, as compared 
with 220 for the same 4 months of the pre- 
vious year, or a 34.1 per cent gain notwith- 
standing the increased rate. This indicates 
a very favorable condition. From his experi- 
ence on trips, the Advertising Director re- 
ported that the publication is highly re- 
garded and that good relations existed on a 
friendly basis with all advertisers and 
agencies. 
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Transactions. Volume 70 of the 1951 
Transactions has been made available in two 
parts. Part I, which consisted of 1,121 
pages, was made available last November, 
and contained papers from the Winter 
General Meeting, the spring meetings, and 
a portion of the papers from the Summer 
General Meeting. Part II, which con- 
sisted of 1,087 pages, contained the papers 
and discussions from the meetings held dur- 
ing the remainder of the calendar year and 
it was made available in April. 


AIEE Proceedings. During the year 
there was an increase in the number of 
Proceedings pamphlets ordered. A total of 

7,435 orders was received, 682 of which 
were for the papers of the year preceding. 

- The total number of orders represented a 
distribution of 76,630 copies. The larger 

_ distribution was due to the increased number 
of papers during the year, which was 317 
compared to 238 for the year previous. 
‘Most of the copies distributed were for the 
free allowance and the total cash receipts 
was only $805. 


Divisional Publications. Culminating a 
3-year study, the Publication Committee on 
January 24 recommended to the Board of 
Directors a plan for divisional publications 
to take the place of the present Proceedings. 
As announced in Electrical Engineering for 
March 1952, page 279, beginning in July 
and August three publications will be issued 
‘bimonthly as follows: 


Communication and Electronics 
Applications and Industry 
Power Apparatus and Systems 


The first two publications listed will begin 
in July. The Power Apparatus and Systems will 
be issued in August. 

Each member will have the option to elect 
to receive in consideration of payment of 
dues, without additional charge, one of the 
three bimonthly publications. Additional 
publications may be obtained by members 
at an annual subscription price of $2.50 each. 
The subscription price to nonmembers is 
double, or $5.00 each. The new plan for 
bimonthly publications should provide a 
more convenient means for members to 
obtain the technical papers in which they are 
interested on an annual subscription basis 
rather than filling out an order form each 
time it appears in Electrical Engineering. Of 
the members who answered the Technical 
Division Publications Questionnaire, 671/2 
per cent favored a plan of divisional publica- 
tions as compared with 25 per cent who were 
in favor of the present Proceedings. Also, a 
random analysis of 101 orders for Proceedings 
when compared with the answers to the 
questionnaire indicated that 57 per cent who 
were ordering Proceedings favored the plan 
of bimonthly publications as compared with 
40 per cent who favored the present Pro- 
ceedings. As indicated from the question- 
naire, approximately 19,000 different mem- 
bers will make use of the bimonthly publica- 
tions as compared with 2,000 who now order 
Proceedings a year (over two-thirds of the 
orders received are from the same indi- 
viduals). A much broader service will be 
rendered to the membership. When the 
time to make out and fill orders is also taken 
into consideration, the bimonthly publica- 
tions may render a faster publishing service. 

With the introduction of the bimonthly 
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publications, the Publication Committee 
also recommended that the Transactions be 
issued annually in three corresponding parts. 


Part I. Communication and Electronics 
Part II. Applications and Industry 
Part III. Power Apparatus and Systems 


By overprinting the pages of each bimonthly 
publication for the annual Transactions, cer- 
tain economies in the mechanics of printing 
will be effected, as well as less spoilage of 
paper. The annual subscription price to 
Transactions for members has been increased 
from $5.00 to $6.00 to provide for one 
additional cloth binding a year when bound 
in three parts, as well as other increased 
production and mailing costs. Provision 
also was made for members to subscribe to 
any one of the three parts at $3.00 per year. 


Special Publications. During the year, 
the following four special publications have 
been made available and work on a fifth, 
‘Symposium on Polyethylene,” is in prog- 
ress. 


1. Bibliography on Power Capacitors, 1925-1950 


(1/52) 

2. Review of Electronic Digital Computers* (2/52) 
3. Power Supply for Resistance Welding Machines 
(4/52) 


4. Survey of Operation of Mercury Arc Rectifiers 
(4/52) 


In addition, three of the older special 
publications have been rerun in quantities 
of 500 to 1,000. Two of these are of a funda- 
mental nature and probably used for class- 
room work. 


1. Interior Wiring Design for Commercial Buildings 
2. Mathematics for Engineers 
3. Elements of Nucleonics for Engineers 


These special publications are on a self- 
supporting basis and are made available to 
members at cost and in general to non- 
members at double cost through order forms 
published in Electrical Engineering from time 
to time. 


COMMITTEE ON PUBLIC RELATIONS 


A new publicity kit has been prepared and 
distributed. 

A program of greater help to the general 
and District meetings has been instituted, 
with the attendance of a representative of 
Mayer Associates at the meetings. It is 
most important to understand that the per- 
sonal attendance of Mr. Mayer’s representa- 
tive is in no sense with the idea of “taking 
over.” The local committee and representa- 
tives are still of prime importance, and Mr. 
Mayer or his men are present to be of what- 
ever help they can. Judging from the letters 
received, this is working out very well. 

The first sample of a periodical publicity 
newsletter is ready, by means of which it is 
hoped to spread information on publicity 
among the Sections. It will be a medium of 
exchange of ideas. 

News releases on papers, members, and 
personalities have increased and improved. 
There has been much progress, although 
much remains to be done in finding the most 
noteworthy publicity items. The coverage 
of the technical conferences is also much 
better, and is continuing to improve. 

The committee is also working on a manual 
to assist and guide publicity chairmen in 
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handling the publicity for their meetings. 

The number of Sections having publicity 
chairmen is steadily increasing. Correspond- 
ence indicates a great increase in activity and 
interest in publicity and public relations on 
the part of the Sections. Sections should call 
on Mr. Mayer for any assistance they may 
desire for their particular problems. 


COMMITTEE ON REGISTRATION OF 
ENGINEERS 


The committee has continued its efforts to 
advise the Institute membership on the 
problem of registration. Appropriate steps 
to accomplish this were discussed at the 
meeting held during the Winter General 
Meeting. All but two of the committee 
members were present, and the absent mem- 
bers were both represented and expressed 
their views by letter. 

It was agreed that the committee should 
assume an active position in matters of regis- 
tration, and to this purpose a program was 
devised. A paper prepared by one of the 
members is currently being reviewed by the 
committee, so that it may be published in 
Electrical Engineering. ‘Two of the members 
have been assigned the task of revising a 
previously published article, in order that it 
may be available in pamphlet form at head- 
quarters. An effort is being made to set up 
a list of speakers in various parts of the coun- 
try who will be available to speak on the 
subject of registration. 

Several months after this meeting, the 
Institute received a request from the ECPD 
Committee on Professional Recognition con- 
cerning the advisability of revising the Model 
Law. It was referred to the committee. 
The opinion resulting from a poll of its 
members was transmitted to President 
McMillan for his guidance. 

The practice, begun in the 1950 Year 
Book, whereby registered professional engi- 
neers were indicated by a dagger, was con- 
tinued in the 1951 edition. Some of the 
membership remains improperly identified 
in this matter. It is hoped that more will 
fill out their information cards correctly in 
the future. 


COMMITTEE ON RESEARCH 


The Committee on Research met during 
the Winter General Meeting in New York, 
N, Y., and considered how it should direct 
its efforts to further the interests of ATEE. 
As a result of the discussion, it was agreed 
that the program to be supported by the 
committee should be the following: 


1. To do those things which would en- 
courage undergraduate and graduate stu- 
dents to enter research work in fields directly 
concerned with the problems of power gen- 
eration, transmission, and distribution. 

2. To represent AIEE on such agencies 
as the National Science Foundation and to 
suggest to such agencies that they give in- 
creased support to research-minded graduate 
and undergraduate students who could be 
interested in work appropriate to all fields of 
interest to AIEE, but particularly to the field 
of power generation, transmission, and dis- 
tribution. 

3. To sponsor at the next Winter General 
Meeting a talk of a general nature on the 
subject of research, to be given by an out- 
standing scientist. 

4. To work with the technical committees 
of the Institute in an effort to promote the 
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presentation of ,research papers covering 
material of interest to the particular technical 
division involved. 


’ In order to implement the foregoing pro- 
gram, the committee has taken steps to 
establish liaison with the technical com- 
mittees and also with the Committee on 
Technical Operations. 


COMMITTEE ON SAFETY 


_ In general, the Committee on Safety can 
report a satisfactory year. Because electrical 
safety is a problem that is common to most 
activities of the Institute, the committee has 
tried to reach out into new activities on an 
organized Institute-wide basis. To do this, 
three subcommittees were formed, and a 
number of new ventures were launched. 


Liaison Activity. In response to invita- 

tions extended this year, each of the five 
technical divisions appointed a liaison repre- 
sentative to the Committee on Safety. Each 
representative works with a teammate from 
the committee. The basic liaison job is to 
interest and encourage each of the technical 
committees in- the Institute to: 1. start 
systematically preplanning into its sessions 
each year one or more safety papers focused 
on its own field; 2. produce new safety 
standards as needed, within its own field; 
and 3. refer back broad safety matters that 
should be consideréd in generic terms by the 
Committee on Safety for the Institute as. a 
whole. 
: In addition to stimulating activity in the 
technical committees, a letter from President 
McMillan to all Section chairmen suggested 
a discussion on electrical safety to be included 
in the ‘program of each Section during the 
year. A similar letter was sent by F.: W. 
Tatum, chairman of the Committee on 
Student Branches, to all Student Branches. 


" Special Projects. From a list of 33 sug- 
gested special projects, six were selected and 
organized, The projects include both short- 
and long-range objectives and are: 1. safety 
hazards studied, analyzed, and classified 
with relation to promoting safety conscious- 
ness on the job and in the home; 2. develop- 
ment of field-type defibrillator fos ventricular 
fibrillation from electric shock; 3. informa- 
tional pamphlet on electric shock with 
bibliography; 4. improved safety design of 
pole structures carrying electric circuits; 
5. uniform code on electrical safety; 6: ways 
and means of: effective co-operation with 
other technical groups on electrical safety. 


Papers and Meetings. One or more 
safety sessions were held at each. general 
meéeting,:and: the papers have been interest- 
ing: and fruitful. Topics discussed include; 
symposium on domestic, industrial, com- 
mercial, and utility safety; Transactions 
paper on new push-pull method of artificial 
respiration; electrical safety as the Under- 
writers’ Laboratories see it; European elec- 
trical safety practice; probable changes in 
the :1953 National Electrical. Code; anda 
series of progress reports from Dr. Kouwen- 
hoven on his promising pioneering research 
in electrical defibrillation. 

Plans for the future meetings include di- 
versified discussions ranging from best meth- 
ods for extinguishing electrical fires to elec- 
trical safety problems in hospitals. For the 
1953 Winter General Meeting, a compre- 
hensive technical forum will be conducted on 
grounding and leakage currents; and,° or 
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the 1953 Summer General Meeting, a sym- 
posium will compare the areas of activities 
of the many organizations that deal with 
electrical safety. 


General. During the year, general policy 
guidance in the field of safety was extended 
to the Institute by the following resolution: 


Resolved: That the AIEE Committee on 
Safety endorses the back-pressure arm-lift 
method and the other push-pull methods of 
artificial respiration as recently adopted by 
the American Red Cross, the Armed Services, 
and others as the preferred general-use 
methods of artificial respiration. That the 
pole-top method continue to be recognized as 
a preferred method of artificial respiration in 
cases involving persons receiving electric 
shock while working on poles. That this 
resolution be submitted to the AIEE Board 
of Directors with recommendation for favor- 
able consideration and that this matter be 
called to the attention of members of the 
Institute through publication in Electrical 
Engineering. 


This resolution was approved by the Board 
of Directors on January 24, 1952, and pub- 
lished in the March 1952 issue of Electrical 
Engineering (page 283). 


SECTIONS COMMITTEE 


Section Activities. Since the last annual 
report, six new Sections have been organized, 
which brings the present total to 95. ‘Three 
of these Sections were approved by the Board 
of Directors in June 1951, and are now listed 
in the Year Book. 

During the present administrative year, 
the former Corpus Christi Subsection of the 
South Texas Section has been organized as 
the Corpus Christi Section; former Tampa 
Subsection of the Florida Section has been 
established as the Tampa Section; and the 
former Wilmington Division of the Phila- 
delphia Section will become the Delaware 
Bay Section as of June 1, 1952. 

As a result of the establishment of the new 
Tampa Section, the name of the Florida 
Section was changed to the Jacksonville 
Section. 

During the present year, the Monroe 
(La.) Subsection of the Shreveport Section, 
and the Adirondack Subsection of the Sche- 
nectady (N. Y.) Section were organized. 
Similar organizational studies in other 
Section areas indicate a good possibility for 
additional Subsections within the near future. 


Interim Meeting. During the Winter 
General Meeting, the Sections Committee 
held an informal get-together and interim 
meeting with attendance by a good repre- 
sentation from the Sections, as well as officers 


and District Secretaries. 


Joint Council Exploratory Group on the 
formation of a unity organization; and _ 
general matters of Section operation and 
management, such as student guidance, 
membership, publicity, Student Branches, 
transfers, growth award plan, and the forma- 


groups. 
lated to all Sections for their guidance. 

Special Activities. 
bulletin, ““Technical Groups,” was prepared 
by a specially appointed “subcommittee. 


Many suggestions based on the experience of | 
successful operation of such groups during | 


the last few years have been incorporated. 
Copies of the revised bulletin are now 
available upon request. 


Another subcommittee has been tabulating — 
all data necessary for the determination of © 


Discussions were | 
held on general Institute affairs, such as 
finances, divisional operation of technical | 
activities, progress report of the Engineers” 


Minutes of this meeting were circu- — 


A revision of the | 


{ 
} 
| 


tion of Subsections and technical discussion 


: 


| 
} 
| 


Section Growth Award winners during they . 


administrative years 1950-51 and 1951-52. 
The winners of these awards will be an- 
nounced at the Summer General Meeting, 
and thereafter all yearly award winners will © 
be determined at the close of the administra- 
tive year. 


At each of the meetings of the District — 


executive committees, a Sections Committee — 


representative led a discussion of problems 


concerning the operation and management — 
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of Sections, which has been productive of | 
many good results in the broadening of their 


activities. 


In accordance with a suggestion of Presi- — 


dent F. O. McMillan, the Sections Com- 
mittee broadcast information regarding the 
organization of Women’s Auxiliaries as a 
further method of broadening interest and 
participation. 

In view of the great importance of the 


subject, a special forum program has been — 


organized for presentation during the Sum- 
mer General Meeting on “The Shortage of 
Engineers.”” This program will point up 
the present situation, the needs and prospects 
for engineering employment in the future, 
and present specific suggestions to the Sec- 
tions for the encouragement of a greater 
number of science-talented young people to 
enter the profession of electrical engineering. 

With the co-operation of the Committee 
on Student Branches and the Membership 
Comunittee, a plan for the recording of initial 
employment information immediately fol- 
lowing graduation by Student members, was 
put into effect. All Student Branch Coun- 
selors were requested to forward information 
record cards to headquarters for dissemina- 
tion to the Sections. This will permit Section 


Table XI. Section and Branch Statistics 
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membership committees to contact these 
newly employed Student members imme- 
diately after their arrival in local areas to 
encourage their applications for election as 
Associate Members and active participation 
in Section activities. 


STANDARDS COMMITTEE 


During the year, two meetings were held, 
and a third meeting is scheduled for June. 
The meetings have been well-attended by 
the 26 appointed members and by a number 
of the liaison representatives. 

The development of basic standards has 
progressed in AIEE since the formation of 
the first Standards Committee in 1898. In 
the 1930’s, preparation of test codes sepa- 

‘rate from the standards proper became an 
important function. It is now noted that 
there is increasing activity in the preparation 
of Recommended Practices such as guides 
for operation, for installation, and for main- 

_ tenance. 


Approved Standards. Since last year’s 
report, the following Institute Standards have 
‘been completed or revised: 


AIEE 76A, Electric Control Apparatus for Land Trans- 
portation Vehicles. 


AIEE 78 (American Standards Association (ASA) 
C55.7—1951), American Standard for Capacitor Units. 


AIEE 20 (August 1951), Low-Voltage Air Circuit 
Breakers, and a proposed test code, for submission to 
ASA Sectional Committee C37. 


AIEE 224, Air Switches, Insulator Units, and Bus 
Supports. 


AIEE 25, Fuses Above 600 Volts. 


AIEE 27 (January 1952), Switchgear Assemblies and 
Metal-Enclosed Bus. 


AIEE 45 (December 1951), Electric Installations on 
Shipboard. 


AIEE 950, Recommended Practice for Measurement of 
Field Intensity Above 300 Megacycles From Radio- 
Frequency Industrial, Scientific, and Medical Equip- 
ments. 


ASA 132.1.1, Graphical Symbols for Single- (1-) Line 
Electrical Engineering Diagrams. (American Society 
of Mechanical Engineers and AIEE are joint sponsors 
under ASA procedure). 


Proposed revisions in the American Stand- 
ards for Transformers ASA (57.77 and Test 
Code ASA C57.22, regarding dielectric tests 
and measurement of temperature rise, were 
approved and referred to ASA Sectional 
Committee C57. 


Standards With Approval Pending. The 
following Standards are in process of ap- 
proval: 


Proposed revisions of ASA (37.4, Alternating-Current 
Power Circuit Breakers. 


C37.5, Methods for Determining the RMS Value of a 
Sinusoidal Current Wave and a Normal-Frequency 
Recovery Voltage. 


C37.9, Test Code for Power Circuit Breakers. 


These were developed by the Power Cir- 
cuit Breaker Subcommittee of the AIEE 
Committee on Switchgear and will be sub- 
mitted to ASA Sectional Committee C37. 

A “Guide for Operation and Maintenance 
of Dry-Type Transformers With Class B 
Insulation”? to be published in report form 
for comment. This was prepared by the 
AIEE Committee on Transformers, and 
eventually will be submitted to ASA Sec- 
tional Committee C57. 

“Recommended Practices for Lightning 
Protection of Base Stations in the Mobile 
Radio Service.” This was prepared by the 
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Mobile Radio Subcommittee of the ATEE 
Committee on Radio Communication Sys- 
tems. 


Standards Under Preparation. The 
Committee on Electronic Power Converters 
reported that work is being done on a pro- 
posed standard for hot-cathode converters 
and one on rectifier auxiliaries. 

The Committee on Protective Devices re- 
ported that three guides for grounding of 
generators, transmission systems, and ground 
fault neutralizers are under preparation. 

The Committee on Instruments and Meas- 
urements has prepared a third draft of the 
Test Code for Power Measurement. 

The Committee on Air Transportation is 
working on altitude rating standards and the 
possibility of establishing typical curves and 
the manner of presenting data. 

A subcommittee of the Standards Com- 
mittee has been reconstituted to prepare a 
revision of the Standards Manual to bring it 
up to date with respect to changes which 
have been made in the AIEE Constitution 
and Bylaws, provision for liaison representa- 
tives on the Standards Committee in place 
of ex-officio members, and to incorporate the 
balloting guide, which was completed during 
the year by a subcommittee of the Standards 
Committee. The purpose of this guide is to 
instruct Institute committees in desired prac- 
tices for obtaining a consensus and vote on 
standards which are to be submitted to the 
Standards Committee for approval. 

This subcommittee also will undertake the 
preparation of a guide on the form and 
arrangement of Standards publications. 


American Standards Association. The 
Institute was one of the five societies which 
founded the American Standards Association 
in 1918 (then called the American Engineer- 
ing Standards Committee) as a clearing house 
for the co-ordination of standardization 
activities. A mumber of the Standards 
originally adopted as AIEE Standards are 
now revised and approved as American 
Standards by ASA under sectional com- 
mittee procedure. AITEE continues to sup- 
port ASA standardization work and most of 
the standards which are developed in ATEE 
committees sooner or later become American 
Standards. 

The Institute serves as sole or joint sponsor 
for a number of ASA projects. As joint 
sponsor with NEMA for example, a reorgani- 
zation of the Sectional Committee on Indus- 
trial Control Apparatus was effected during 
the past year, in preparation for revision of 
the Standard. 

As of October 1951, ASA had approved 
1,234 standards, almost 200 of which, coming 
under 42 different projects, are electrical. 

Participation in the work of the Inter- 
national Electrotechnical Commission since 
1930 has been carried on under the auspices 
of ASA by the United States National Com- 
mittee of IEC. Plans are well advanced for 
the Fiftieth Anniversary Jubilee Meeting of 
IEC in the United States in 1954. It may 
be of interest to some AIEE members that the 
Institute created the United States National 
Committee of the IEC in 1906, maintained 
and appointed it until 1921. The Standards 
Committee and its working subcommittees 
for the most part prepared the technical 
proposals for and jointly with the USNC 
up to the time of the consolidation of the 
Electrical Standards Committee and 
USNC under ASA in 1930. 
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It is also. of interest that the International 
Organization for Standardization , (ISO), | 
which covers'the broad field of international, 
standardization, will hold a meeting in, 
New York; N. Y., June 9=21, 1952. Meet-: 
ings of 11 of the 76 ISO technical committees, 
have been scheduled. United States. partici-, 
pation in ISO work is carried out through 
ASA. Preis 

In 1951, ASA established the Standards, 
Medal. This will be awarded each year to’ 
an individual who has shown leadership ‘in. 
the development and application of volun-! 
tary standards. The first presentation was 
made to Dr. P. G. Agnew on October '24,:; 
1951, during the National ‘Standardization ; 
Conference which ASA arranges annually. 

At the same conference,:'The: Honorable 
Herbert Hoover received ‘the Howard. 
Coonley Medal, which is awarded yearly by 
ASA to an executive who: by his practice’ 
and preachments has furthered the national 
economy through voluntary standardization.’ 


Work With Other Organizations. Dur- 
ing the year, a revision of Standard Basic: 
Impulse Insulation Levels 450 Kv to 1,050 
Kv Inclusive was completed jointly, by: 
AIEE, Edison Electric Institute, and the. 
National Electrical Manufacturers Associa-: 
tion. 

A joint AIEE-NEMA Committee on 
Textile Mill Control Enclosures has been 
formed, and considerable progress has been 
made toward obtaining a standard applicable 
to the conditions peculiar to textile mills. 


UNITED STATES NATIONAL COMMITTEE OF 
THE INTERNATIONAL ELECTROTECHNICAL 
COMMISSION _. : rey. 
At the invitation of the Portuguese Na- 
tional Committee of the International Elec- 
trotechnical Commission (IEC), the annual. 
IEC meeting was held in Estoril, Portugal, 
July 4-12, 1951. Meetings of eight tech- 
nical committees and the Committee of. 
Action were held. Fourteen countries were 
represented by 153 delegates.: The, United 
States National Committee (USNC) dele-. 
gation to these meetings, headed by H. S.; 
Osborne, President, and R. GC. Sogge; Vice- 
President, consisted of 12 technical experts. 
As a result of these meetings, two new 
technical committees have been organized; 
one on instrument transformers and the 
other on lightning arresters. —The USNC has 
accepted the secretariat for the Lightning 
Arrester Committee and the British National 
Committee will act as the secretariat for the 
Committee on Instrument Transformers. 
The Committee of Action, at its meeting 
on July 10, 1951, voted. for. the resumption 
of work on measuring instruments. The 
Hungarian National Committee,’ which 
holds the secretariat for this work, has been 
inactive for some time but has now agreed, 
to go ahead with the work. vs tik 4 
During the past year, Spain was re- 
admitted to membership in the IEC. Voting 
is now under way for the readmission of 
Germany, and an application from Brazil for 
membership’ is also being voted on at the 
present time. at mud ' 
Two new international specifications “in 
the field of electric lamps recently. have been 
approved. They are . 


International Recommendations Regarding Lamp Caps 
and Holders Together With Gauges for the Control of 
Interchangeability (IEC Publication 67). sa 


International Specification for Tungsten Filament Lamps’ 
for General Service (IEC Publication 64). i *y 
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Work is going forward rapidly on the 
revision of the International Electrotechnical 
Vocabulary, and it is hoped that this project 
will be completed by 1954. Progress is also 
being made in the fields of turbine-type 
generators and rotating electric machinery; 
work is continuing on motor frame dimen- 
sions, standard voltages, radio communica- 
tion; agreement on a draft standard for 
power and distribution transformers has 
been reached, and an Editing Committee 
will put this draft into final form for approval 
by the national committees. Work has been 
started on the classification of electrical 
insulating materials and the formulation of 
rules for high-voltage tests to be applied to 
transformers and switchgear. 

Specific technical work completed for 
final letter ballot of the member-countries 
of the IEC under the so-called “Six Months’ 
Rule” comprises the following documents: 


Fuses for Voltages Not Exceeding 1,000 Volts for 
Alternating and Direct Current. 


Standard Sheets for Caps and Holders for Electric 
Lamps. 


Standardization of Rated Currents of Fuse-Links of 
Low-Voltage Fuses. 


Basic Climatic and Mechanical Robustness Testing 
Procedure for Components. 


Standards for Plugs and Socket Outlets for Domestic 
and Similar General Use. 


Shunt Capacitors for Power Systems. 
Code on Electric Installations on Ships. 


Standardization of Measurements of Receivers for 
Amplitude-Modulation Broadcast Transmission, 


The following were re-elected as officers 
of the USNC for the calendar year 1952: 


H. S. Osborne, President; Chief Engineer, American 
Telephone and Telegraph Company. 


P. H. Chase, Vice-President; Chief Engineer, Phila- 
delphia Electric Company. 


R. C. Sogge, Vice-President; Manager, Standards 
Division, General Electric Company. 


The 1952 meetings of the IEC will be held 
in Scheveningen, Holland, September 3 to 
13. At this time, the following technical 
committees will meet: 


Technical Committee 2—Rotating Machinery 
Subcommittee 2B—Dimensions of Motors 
Subcommittee 2C—Classification of Insulating Mate- 

rials 
Subcommittee 2D—Losses and Methods of Declaring 
Efficiency 
Technical Committee 3—Graphical Symbols 
Technical Committee 8—Standard Voltages, Current 
Ratings, and Frequencies 

Technical Committee 12—Radio Communications 
Subcommittee 12-1: Measurements 
Subcommittee 12-2: Safety 
Subcommittee 12-3: Components 
Subcommittee 12-4: Electron Tubes 

Technical Committee 15—Insulating Materials 

Technical Committee 17—Switchgear 

Technical Committee 22—Mercury-Arc Rectifiers 

Technical Committee 31—Flameproof Enclosures 

Technical Committee 33—Power Capacitors 

Technical Committee 35—Dry Cells and Batteries 

Technical Committee 36—Insulators 

Committee of Action 

Council 


The United States National Committee will 
be well represented at the 1952 session. 

As required by the Statutes of the IEC, 
nominations for president were solicited 
early in 1952. Dr. H. S. Osborne, President 
of the United States National Committee, 
was nominated by five countries, and was 
the only candidate nominated. It is there- 
fore expected that he will be elected the next 
president of the IEC at the meeting of the 
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Council to be held in Scheveningen, Holland, 
on September 10, 1952. 


COMMITTEE ON STUDENT BRANCHES 


When the Bylaws were amended to in- 
crease the dues for Student members from 
$3 to $5 per year, the Board of Directors 
requested the Committee on Student 
Branches to investigate and report on ways 
and means by which the Institute could 
better serve the student program. The main 
activity of this committee has been the in- 
vestigation of the numerous suggestions re- 
ceived in this connection. 

The Board of Directors approved the 
recommendation of the Committee on 
Student Branches that the Institute supple- 
ment, if necessary, the Members-for-Life 
Fund to provide travel allowances for all 
Districts to send the winners of the District 
Branch Paper Competitions to the Summer 
General Meeting. Previously, the travel 
allowances were provided in even years for 
the winners from even-numbered Districts, 
and in odd years for the winners from odd- 
numbered Districts. The Committee on 
Members-for-Life Fund found it possible to 
provide allowances for all Districts, and this 
plan will be in effect for the first time at the 
Minneapolis meeting. 

Another recommendation approved by the 
Board of Directors was that of having the 
Institute provide lapel pins for incoming 
Student members. 

A subject still under investigation is that 
of increasing the allotment made for the 
operation of Student Branches. At present 
each Branch may receive up to $25 per year. 
Many suggestions on the subject have been 
received, and the committee is attempting to 
arrive at a workable scheme that will fairly 
serve the needs of the Branches. 

Upon the recommendation of the Com- 
mittee on Student Branches, the Board of 
Directors approved the withdrawal of the 
Harvard University Student Branch from 
the Institute. 

The Institute has long recognized that one 
of the best sources of members is the group of 
Student members who are elected to Asso- 
ciate Member grade each year. ‘The Com- 
mittee on Student Branches and the Branch 
Counselors are co-operating with the Sec- 
tions and membership committees in a new 
plan of maintaining contact with Student 
members after graduation. Under this plan, 
Branch Counselors are furnished cards on 
which is requested the name and address of 
the company who has employed the Student. 
These cards are to be filled out just before 
graduation and returned to headquarters. 
Headquarters in turn will forward the cards 
to the Sections in which the Students will be 
located. The local Section will then invite 
all new Student members who move into 
the area to attend Section meetings and to 
participate in the activities of the Section. 

The committee held two meetings, one in 
Toronto, Ontario, Canada, June 26, 1951, 
and the other in New York, N. Y., January 
Zi D2 


TECHNICAL ADVISORY COMMITTEE 


Technical Committee Organization and 
Scopes. An apparent conflict in scope be- 
tween the Committees on Instruments and 
Measurements (Science and _ Electronics 
Division) and Carrier Current (Power Divi- 
sion) focused attention on the need to deter- 
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mine the most desirable sphere of activity 
for the former committee. This was re- 
solved by establishing the general principle 
that the Committee on Instruments and 
Measurements will be concerned with funda- 
mentals, and other committees with specific 
applications. 


The subject of bus design was deleted from . 
the scope of the Committee on Power Gen-_ 


eration, open-type bus design was assigned 
to the Committee on Substations, and metal- 
enclosed busses and other busses included in 
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switchgear assemblies were assigned to the | 


Committee on Switchgear. 

The subject of electric couplings was 
added to the scope of the Committee on 
Rotating Machinery. 

The Subcommittee on Electrical Proper- 
ties for Solids and Liquids was replaced by 
two subcommittees: Subcommittee on Semi- 
conductors and Subcommittee on Dielectrics. 

In collaboration with the Committee on 
Instruments and Measurements, a new scope 
was prepared for the Subcommittee on In- 
strumentation for Resistance Welding, which 
required a slight modification of the scope 
for the Committee on Welding (Industry 
Division). 

Special Technical Conferences. These 
conferences have become a permanent Insti- 
tute technical activity, and have been operated 
on a financially self-sustaining basis. 

It was recommended to the Board of 
Directors, which approved, that the 80 per 
cent requirement for advance subscription 
of reports be removed. 

After three annual conferences on Elec- 
tronic Instrumentation and Nucleonics in 
Medicine had been conducted jointly by 
AIEE and Institute of Radio Engineers 
(IRE), the latter withdrew its sponsorship 
from the fourth annual conference, which 
was held January 7-8, 1952. An effort will 
be made to induce the IRE to participate in 
future conferences. 

Other special technical conferences held 
during the year are covered in another sec- 
tion of the Board of Directors’ Report. 


AIEE Participation in Centennial of 
Engineering. Each division appointed a 
Chicago member to represent it on the local 
committee in charge of arrangements for this 
special meeting. Final programs have been 
arranged for the 3 days ef ATEE-sponsored 
sessions in Chicago, Ill., September 10-12, 
1952: 


Member Classification. As mentioned in 
last year’s report, “‘the lack of a classification 
of Institute membership according to interest 
has been a drawback in the preparation of 
mailing lists to publicize special technical 
conferences and other activities.” In the 
interests of economy and expediency, it was 
decided to use the classification obtained by 
the Publication Committee for the new 
divisional proceedings: 1. Power; 2. Com- 
munication, and Science and Electronics; 
and 3. Industry and General Applications. 


Classification of Papers. Considerable 
dissatisfaction has been expressed over the 
present classification of papers; namely, 
‘* Transactions,” ““Advance Copy Only,” and 
**Conference (or District) Papers.”? No solu- 
tion has been found, and the matter continues 
under discussion with the Technical Program 
and Publication Committees, and at forums. 


Safety Committee Liaison. At the re- 
quest of the Committee on Safety, each 
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division committee appointed a liaison 
member to represent it on that committee. 
It will be the duty of this representative to 
encourage the several technical committees 
to give additional attention to safety matters 
in their respective fields. 


Forecast of Programs for Meetings. 
During September, a forecast was made by 
each division of the numbers of sessions and 
papers by classifications it planned to present 
during the budget year. Based on this fore- 
cast, the Technical Program Committee 

. made its annual budget request. 


Forums of Technical Committee Chair- 
men. Forums, instituted last year, were 
continued at the Toronto, Canada; Cleve- 
land, Ohio; and New York, N. Y., meetings. 
The major subjects discussed were 


1, Conference papers. 

2. Divisional operation of technical activities. 

3. Procedure for balloting on Standards. 

4. Technical committee representation on Board of 
Directors. 

5. Changes in procedure of awarding Institute prizes. 

6. Publication of Proceedings on a divisional basis. 

7. Changes in classification of technical papers. 


Committee on Technical Operations. 
As a result of intensive study, assisted by 
discussion at forums, the Committee on 
Planning and Co-ordination recommended 
to the Board of Directors, which approved, 
that the Technical Advisory and Technical 
Program Committees be merged into a new 

“Committee on Technical Operations. The 

membership of the new committee, in addi- 
tion to the chairmen of the division com- 
mittees, will include the chairmen of the 
Committees on Standards, Publications, 
Education, Management, Research, Safety, 
and Award of Institute Prizes. 

The general scope of this new committee is 
to supervise the technical affairs of the 
Institute. The new committee will be insti- 
tuted in the administrative year 1952-53. 


TECHNICAL PROGRAM COMMITTEE 


Two meetings of the Technical Program 
Committee were held during 1951-52. 
These were well-attended, so that the mem- 
bers of the committee had an opportunity to 
contribute their thoughts to the problems of 
the smooth functioning of the committee in 
carrying out the directives of the Board of 
Directors with respect to technical paper 
presentation. This guidance was of great 
assistance to the chairman and the secretary 
in handling the large number of day-to-day 
items that constitute the bulk of the work of 
arrangement and scheduling of technical 
papers. 

The volume of technical papers is now so 
great that, even with the increased number 
of District and general meetings and tech- 
nical conferences, it is difficult to obtain 
sufficient space for the large number of tech- 
nical sessions necessary at the general meet- 
ings. In view of the steady increase in Insti- 
tute membership, this problem of space is 
likely to become more, rather than less, 
acute, and only by the hard work and skill- 
ful planning by the regular staff of the Insti- 
tute have the large number of papers been 
handled with what is hoped is reasonable 
satisfaction, both to the authors and the 
general membership. 

The combination of the Technical Pro- 
gram Committee and the Technical Ad- 
visory Committee into a single committee 
for the coming year may result in smoother 
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operation of the whole technical program 
and help to streamline operations in connec- 
tion with the steadily increasing number of 
technical papers. 


COMMITTEE ON TRANSFERS 


The Committee on Transfers issued a 
general letter to the Section chairmen calling 
attention to the effects on transfers work of 
recent changes in the Constitution, and 
emphasizing several important points in 
connection with the work. A meeting was 
held in New York, in January, which re- 
sulted in recommendations for changes in 
the Bylaws to change materially the organiza- 
tion of the committee. Work on the Opera- 
tions Guide for Section Transfers Committee 
is in progress, but not completed. 


TECHNICAL DIVISIONS AND 
COMMITTEES 


Communication Division 


COMMUNICATION DIVISION COMMITTEE 


Of considerable assistance in co-ordinating 
the activities of the division were two well- 
attended committee meetings, one at the 
Fall General Meeting, and one at the Winter 
General Meeting. This committee has been 
keenly conscious of its responsibility to the 
communication-interested segment of Insti- 
tute membership as indicated by the fields- 
of-interest survey. It has striven to maintain 
its activities and technical paper production 
proportional to the interest indicated by that 
census. Technical committees under the 
division have been urged to sponsor material 
for Electrical Engineering publication at least 
sufficient to permit the publication of 14 per 
cent specialized communication material. 
The 3-part publication plan is favored as 
having great possibility of winning and hold- 
ing the communication engineers’ interest in 
the Institute. A secondary responsibility of 
the committee has been such guidance as 
necessary to prevent disporportionate em- 
phasis on any one branch of the communica- 
tion field. 

The year has been particularly fruitful in 
its announcement of notable communication 
achievements. Among these may be men- 
tioned the development of junction-type 
transistors, the popularization of television, 
the nation-wide television program network, 
toll-line dialing, and a new subscribers’ 
telephone set, in telephony ; machine switch- 
ing in telegraphy; multiplexing in radio 
telegraphy; and submarine repeaters in 
both telephony and telegraphy. All these 
advances have been the subjects of technical 
sessions and conferences mutually helpful to 
workers in the field, and have been well- 
recorded in the permanent communication 
literature. 


COMMITTEE ON COMMUNICATION 
SWITCHING SYSTEMS 


Two committee meetings were held, and 
two technical sessions were sponsored. The 
session held at the Fall General Meeting 
covered a Swedish crossbar switching system, 
counting and register circuits, contact pro- 
tection, and the theory of holding time 
measurements. The session was well- 
attended, and each paper was followed by 
an interesting discussion. The session at the 
Winter General Meeting covered foreign 
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switching systems and apparatus, a survey 
of telephone switching in Alaska, and the 
development of Rural Electrification Ad- 
ministration requirements for switching 
equipment in the United States. The papers 
were received with considerable interest. 

The committee has made plans to sponsor 
a symposium on nation-wide toll dialing at 
the Summer General Meeting. This is a 
subject of great interest and importance in 
telephone switching. The committee is also 
planning technical sessions for the Fall 
General Meeting and for the 1953 Winter 
General Meeting. 


COMMITTEE ON RADIO COMMUNICATIONS 
SYSTEMS 


Two meetings of the committee were held 
during the year. A report entitled “Light- 
ning Protection of Base Stations in the Mo- 
bile Radio Service” was published in Elee- 
trical Engineering (EE, Jan °52, pp 73-6) and 
presented at a technical session during the 
Winter General Meeting. This has been 
submitted to the Standards Committee as a 
recommended practice. 

One session each was sponsored at the 
Summer, Fall, and Winter General Meetings, 
and one jointly sponsored with the Com- 
mittee on Telegraph Systems on ‘“‘Wire and 
Radio Telegraph Systems” was held during 
the Winter General Meeting. The com- 
mittee also assisted in planning a session on 
radio communications at the Pacific General 
Meeting. 


COMMITTEE ON SPECIAL COMMUNICATIONS 
APPLICATIONS 


This committee has served to handle 
subjects that do not logically fall within the 
scope of other committees in the Communi- 
cation Division. Activities concerned with 
audio-frequency filters, frequency stabiliza- 
tion, radio dispatching system, and narrow- 
band speech spectrums have been handled 
during the past year. The committee has 
processed several papers covering these 
topics, which cover a wide range of interest. 


COMMITTEE ON TELEVISION AND AURAL 
BROADCASTING SYSTEMS 


During the year, the committee work con- 
tinued to emphasize the arranging for tech- 
nical sessions and papers. In this direction, 
an interesting and well-attended session on 
color television was sponsored at the Fall 
General Meeting. One meeting of the com- 
mittee was held during the Winter General 
Meeting, at which activities were reviewed. 
A report was prepared, reviewing the out- 
standing developments during 1951 in the 
field of broadcasting, and arrangements were 
made for a paper on broadcasting to be pre- 
sented at the Centennial of Engineering 
session on communications. No new work 
on standardization was undertaken. 


WIRE COMMUNICATIONS 
SYSTEMS 


COMMITTEE ON 


This committee held meetings, and spon- 
sored technical sessions at the Summer, 
Pacific, Fall, and Winter General Meetings, 
and has made plans for future meetings. 

The Winter General Meeting session was 
an experiment in combining talks by experts 
in the mechanism of communication from 
the speaking, writing, and electrical design 
fields. ‘This meeting was unusually well- 
attended, and there are plans to repeat such 
a departure from the usual technical paper 
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sessions at some future general meeting. 
'. The matter of establishing standards of 
various types. was carried forward slowly 
because of the pressure of defense work in 
certain areas. It is still not clear that these 
needed standards ¢an be prepared in the 
present state of, the art. 


Sheba 


General Applications Division 


GENERAL APPLICATIONS DIVISION 
* 1 : COMMITTEE 


The General Applications Division Com- 
amittee serves under the present AIEE organi- 
‘zation as the co-ordinator for five technical 
committees. This committee has encour- 
aged the chairmen of these five technical 
committees which it represents to deal di- 
rectly with headquarters and with the Tech- 
nical Advisory and Technical Program Com- 
Mmittees, as far as possible, both to save time 
and to give a sense of closer contact with 
Institute affairs. 

In connection with the Centennial of 
Engineering, in Chicago, Ill., September 
1952, the General Applications Division 
‘Committee has undertaken to sponsor a 
half-day session, and arrangements have 
been made for the five constituent com- 
mittees of this division to prepare authorita- 
tive compilations of the historical develop- 
ment of electrical engineering, in these five 
respective fields, during the past century. 
These fields are: Production and Applica- 
tion of Light; Land Transportation; Ma- 
rine Transportation; Air Transportation; 
and Domestic Appliances. Work on these 
five papers is under way, and the program 
recommended by the committee has been 
tentatively accepted. 


COMMITTEE ON AIR TRANSPORTATION 


The Committee on Air Transportation 
sponsored a technical conference on aircraft 
electrical applications, in Los Angeles, Calif., 
October 8-10, 1951. ‘Twenty-six papers 
were presented at this conference. The 
attendance at the meeting exceeded the 
expectations of the committee, and the 
meeting rooms were filled to capacity at 
every session. The committee held its annual 
meeting on October 11, and decided that air 
transportation sessions would be scheduled 
at the South West, District Meeting in April 
‘1952, to present several papers which had 
,previously been approved, but not formally 
presented. Plans also were made to have 
the main annual air transportation session 
for 1952 held in conjunction with the 
Middle Eastern District Meeting, in October 
1952. 


Aircraft Electric Rotating Machinery 
Subcommittee. The subcommittee is pres- 
ently co-operating with the Systems Sub- 
committee in the review of the ‘Aircraft 
‘Electric System Guide Report.” It is ex- 
pected that revised drafts of obsolete sections 
of this report: will be prepared by this sub- 
committee during 1952. The proposed test 
code for d-c machines has been approved by 
the Committee on Air Transportation for 
submission to the Standards Committee. 

This subcommittee also has been charged 
with the responsibility of determining the 
type of curves and data on rotating machines 
that are needed to apply these machines by 
‘aircraft manufacturers. The committee will 
determine what data are desired on d-c ma- 
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chines, and the feasibility of standardizing 
on the manner of presenting the data. 


Principles of Altitude Rating of Electric 
Apparatus Subcommittee. When this sub- 
committee was originally established, it was 
believed that it would be a relatively simple 
task to establish altitude derating charts for 
rotating apparatus. It has since been 
learned that the problem is much more 
complex, and it is not anticipated that a 
single altitude derating chart will be possible. 
The assignment of the subcommittee is being 
reviewed, with the idea of redefining it to 
enable the subcommittee to work more 
effectively. 


Aircraft Electric Systems Subcommittee. 
A program of reviewing and revising the 
“Report on Aircraft Electric System Guide” 
was undertaken in 1951. It is expected that 
this work will continue through 1952, and 
the result will be an expanded and up-to-date 
systems guide. The committee is also con- 
ducting a program on systems stability, in 
order to allow the computation of system 
transient-voltage recovery and maximum 
short-circuit currents on aircraft electric 
systems. 


Aircraft Electric Control, Protective 
Devices, and Cable Subcommittee. This 
subcommittee is completing its review of the 
proposed standard, AIEE 20A, for low- 
voltage air circuit breakers for use on air- 
craft. A test code for carbon-pile voltage 
regulators for aircraft has been prepared in 
preliminary form, and has been circulated to 
the members of the Committee on Air 
Transportation for comments and review. 
This subcommittee also is co-operating with 
the Systems Subcommittee in reviewing the 
Systems Guide. 


COMMITTEE ON DOMESTIC AND COMMERCIAL 
APPLICATIONS 


The activities of the committee have been 
carried on during the past year through the 
medium of four subcommittees. 

The Subcommittee on Electric Space 
Heating and Heat Pumps for the East Coast 
sponsored a very successful session at the 
Winter General Meeting. This -meeting 
was unusually well-attended, and a tremen- 
dous interest has built up in this possible 
method of domestic and commercial space 
heating, as well as other applications of the 
heat pump for heating water and the de- 
humidification of moist areas in the home. 

The Subcommittee on Electric Space 
Heating and Heat Pumps for the Pacific 
Coast sponsored a very successful session at 
the Pacific General Meeting. This session 
was particularly interesting to the group, 
because in this territory is probably the most 
fruitful field for electric space heating due to 
the availability of electric power. 

The Subcommittee on Domestic Appli- 
ances held two technical conferences on 
domestic appliances during the past two 
years, one in Cleveland, Ohio, and one at 
Battelle Memorial Institute, in Columbus. 
Because of the interest built up in this subject, 
another technical conference is being planned 
in co-operation with the Cincinnati Section, 
to be held at the Engineering Society’s build- 
ing in Cincinnati, May 16-17. The general 
theme of this meeting is ‘‘Appliance Con- 
trols.” 

The Subcommittee on Farm Electrifica- 
tion participated in the 1951 National Farm 
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Electrification Conference held in Cincin- 


nati, This subcommittee is again working — 


with the steering committee for the National 


Farm Electrification Conference to be held _ 
The National Farm 
Electrification Conference is sponsored by © 


in the fall of 1952. 


interested technical and professional groups, — 


as well as the interested governmental 
agencies, and the subcommittee is arranging 
for our contribution to this program. 

In the past, there have been limited oppor- 
tunities and activities for the engineers in the 
appliance industry in the AIEE program. 


This has resulted in a very low percentage of © 


appliance engineers having membership in 
AIEE. The committee has made consider- 
able progress in compiling a roster of all 
manufacturing companies and their engineer- 
ing personnel in the appliance and related 


companies, with a view of soliciting their 
actual support for its program and eventual © 


Institute membership. 


COMMITTEE ON LAND TRANSPORTATION 
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If attendance is the measure of interest . 


and discussion of papers is the measure of 
enthusiasm, the Committee on Land Trans- 
portation has shown definite indications of 
increasing activity and progress. A total of 


150 attended the two Toronto sessions; a — 
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total of 235 attended the two New York — 


sessions. Time allotted to discussion proved 
to be inadequate at both general meetings. 


The committee thinks that this increasing — 
interest in land transportation subjects re- — 
flects its activities, particularly its ability to | 


plan and present acceptable papers. ‘The 


committee’s_assignment and scope cover a 


large field of rail transportation: railroad, 
transit, mining, and industrial. To cope 
with these diversified transportation opera- 


tions, committee members have been selected — 
from all classifications, both operating and | 


manufacturing. At present, the members of 
the committee are divided into the following 
groups: industry, railroads, transit, power, 
consulting, colleges, mines, and publications, 
with geographical representation from the 
western United States, central United States, 
eastern United States, and Canada. 

During the past year, one new subcom- 
mittee was added, one subcommittee was 
disbanded, one subcommittee was reacti- 
vated, and three subcommittees were re- 
tained. The latter three include: Heavy 
Traction Papers and Plans, Light Traction 
Papers and Plans, and Revision of AIEE 
Standard Number 76 (Electric Railway 
Control. Apparatus) ASA C48. The new 
subcommittee was selected to supervise the 
preparation of an historic paper to be pre- 
sented at. the Centennial of Engineering. 
The co-operation of the American Transit 
Association has been assured for light trac- 
tion coverage. The author of the paper was 
selected by the subcommittee. The work of 
compiling data and submitting a report has 
been completed by the Heavy Traction 
Electrification Data Subcommittee. This 
report includes information on catenary 
overhead, third rail, substations, and power 
supply, covering domestic steamroad electri- 
fications. ‘The subcommittee’s report has 
been accepted and the subcommittee dis- 
banded. 

A representative of the Committee on 
Land Transportation attended the London, 
England, meeting of the International Elec- 
trotechnical Commission, last August. At 
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the January meeting of the committee, the 
representative stated that the British were 
especially anxious for our group to take part 
‘in this activity. There is an advantage in 
having the various standards on a common 
basis. The American Standards need re- 
vision in any event. At the January meeting 
‘of the committee, it was decided that AIEE 
Committee Number 77 should be re-estab- 
lished. A subcommittee was appointed and 
_the suggestion offered that these men should 
be included on the ASA Committee C-35. 
The Committee on Land Transportation 
* was very fortunate in having two representa- 
tives at the Annecy Conference of the French 
National Railways, last October. Electrifi- 
cation of railroads is of major importance to 
European operators as evidenced by the 
presentation of many papers (three days), 
and the attendance of 300 engineers. Both 
‘representatives of this committee presented 
papers on the Annecy Conference at the 
1952 Winter General Meeting. 
During the past year, this committee spon- 
sored a total of 19 AIEE papers; 8 at the 
‘Summer General Meeting, 10 at the Winter 
‘General Meeting, and one at the South 
West District Meeting. The subjects covered 
were both heavy traction and light traction. 
Railroads, transit, and rapid transit were 
included. The Diesel locomotive, the elec- 
tric locomotive, the trolley coach, and the 
rapid transit car were subjects of papers. 
Power contracts, fuel, regeneration, wheel 
‘slip, traction motors and control, economic 
study of power supply, and co-ordination of 
city transit received more explicit technical 
discussion. Unusual interest was evident 
during the presentation of two excellent 
papers on the two new types of locomotives 
for the Pennsylvania Railroad at the Winter 
General Meeting. One locomotive paper 
covered an improved single-phase type, and 
the other paper covered the rectifier type. 
The committee believes the 19 papers covered 
its field of endeavor well, and in addition to 
these papers an effort is being made to secure 
papers, not of a general type, on recent min- 
ing and industrial haulage developments. 
Future plans for the selection of papers for 
coming general meetings include especially 
planned sessions for the Winter General 
Meeting. One session will be devoted to a 
symposium on rapid transit and subway 
development, and another session will be a 
symposium on Dieselization, preceded by an 
appropriate introduction by the electrical 
engineer of one of the leading railroads. 


COMMITTEE ON PRODUCTION AND 
APPLICATION OF LIGHT 


A valuable conference session under the 
auspices of the committee was held at the 
Fall General Meeting, concerning the selec- 
tion of circuit and lamp designs to conserve 
critical materials. The discussion involved 
the consideration of lamps and auxiliaries, 
electric distribution and control, and indus- 
trial experience with some of the systems 
described. 

At the annual committee meeting, held 
during the Winter General Meeting, plans 
were made for the committee participation 
in the Centennial of Engineering, and for 
sessions at the Winter General Meeting. 

A subcommittee was appointed to handle 
the participation in the Centennial of Engi- 
neering, which is to consist of the prepara- 
tion of an historical paper, “Electric Light- 
ing in the First Century of Engineering” ; 
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a presentation of a condensed version of the 
paper in Chicago, Ill., in September; and 
the supervision of semipermanent exhibits 
concerning the production and application 
of light at the Museum of Science and Indus- 
try in Chicago. 

The committee is planning a full day’s 
session at the next Winter General Meeting. 
The morning session will be devoted to a 
comprehensive review of ultraviolet and in- 
frared sources and applications. The after- 
noon session will be a report of progress in 
the production and application of light, the 
presentation to cover the developments in 
the years since such a progress report was 
last made. 


COMMITTEE ON MARINE TRANSPORTATION 


The last meeting of the committee during 
the year was held on May 11, 1951. At this 
meeting, it was decided that the extensive 
additions, clarifications, and revisions agreed 
upon during the several meetings since the 
1948 edition of Standard 45, ‘““Recommended 
Practice for Electric Installations on Ship- 
board,” should be compiled and submitted 
to the Standards Committee of the Institute 
for approval. The decision was made at 
this time, as it was believed desirable to issue 
a revised edition complete in itself, rather 
than issue a long addendum requiring exten- 
sive correlation with the 1948 edition. The 
revision was approved by the Standards 
Committee, and issued in December 1951. 

The principal changes in the new edition 
cover: safety provisions for motor-generator 
sets; simplified and standardized recommen- 
dations covering storage batteries; clarified 
recommendations for generator switchboard 
equipment; rationalized recommendations 
for distribution circuit overcurrent protec- 
tion; greater safety in and simpler installa- 
tions of motor controllers; improved lighting 
installations; clarified recommendations for 
fire alarm systems; recommendations cover- 
ing marine-type transformers; cable in- 
stallations in line with presently accepted 
practice; clarified electric propulsion equip- 
ment recommendations; rationalized cable 
current-carrying capacities; and corrected 
cable dimensions and weights. 

The committee has compiled data on 
subjects of interest to those concerned in 
marine electrical fields, which are inherently 
not suitable for inclusion in an Institute 
standard, such as the latest known require- 
ments of the Suez Canal authorities for special 
lights. Information on such subjects will be 
supplied on request when available. 

Liaison with the Committees on Rotating 
Machinery and Instruments and Measure- 
ments was provided to insure co-ordinated 
action in the marine field with the general 
policies of the Institute. 


Industry Division 


COMMITTEE ON CHEMICAL, 
ELECTROCHEMICAL, AND ELECTROTHERMAL 
APPLICATIONS 


A meeting was held at the Winter General 
Meeting, which was attended by the chair- 
men of all the divisions. Changing of the 
name of the committee was discussed, and 
detailed plans were made for activities for 
the coming year. Two sessions were planned 
for Minneapolis, Minn., one for Phoenix, 
Ariz., two for New Orleans, La., and three 
for New York, N. Y. 
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During the past year, a session was held in 
Toronto, on “The Petroleum Industry in 
Canada,” a session in Portland, Oreg., on 
“The Aluminum Industry” and “Cathodic 
Protection,” a session in Cleveland, Ohio, on 
“Cathodic Protection,” and two sessions in 
New York, on “Electrical Applications in 
Pipe-Line Transportation.” a 


Cathodic Protection Subcommittee. 
Meetings were held in Cleveland and New 
York, and one is scheduled for New Orleans. 
This committee is continuing its work on the 
5-year program, and is preparing a series of 
articles for Electrical Engineering on “Funda- 
mentals and Applications.” Activities in- 
clude co-ordination with other groups, stand- 
ardization, railway signal systems, grounding 
practices, research and short courses in uni- 
versities, instrumentation, rectifiers, cable 
sheaths, nonferrous metals, and the prepara- 
tion of a manual. 

Full sessions are planned for New Orleans 
and New York, with some papers for pres- 
entation at other meetings. 


Chemical Industry Subcommittee is 
planning for a session in Phoenix; on ‘““The 
Chemical Industry in the West,” and one in 
New Orleans, on “The Chemical Industry 
in the South,” and is completing a summary 
of the data contained in its numerous papers 
on “Cable Insulation for Chemical Plants.” 


Electrochemical Processes Subcommittee 
is preparing data for sessions on history and 
development of major processes for alumi- 
num, magnesium, chlorine, and caustic soda. 


Electrothermal Processes Subcommittee 
is preparing a session on “Modern Practices 
for Electric Furnaces” for presentation in 
Minneapolis. 


Petroleum Industry Subcommittee held 
a meeting in New York, and has a meeting 
scheduled for New Orleans. A session on 
“The Petroleum Industry in the South,” 
which will continue the work in New York 
on “Electrical Applications in Pipe-Line 
Transportation,” will be presented in New 
Orleans. 


Storage Batteries Subcommittee is con- 
tinuing its studies on standardization, and 
will sponsor a session on “Storage Batteries” 
in Minneapolis. 


COMMITTEE ON ELECTRIC HEATING 


Interest in electric heating has noticeably 
increased during the past year, with the 
result that activities of the Committee on 
Electric Heating have been well-supported, 
and greater incentive is now in evidence 
toward the furthering of its objectives. Two 
sessions on electric heating were sponsored at 
the Winter General Meeting. Fifteen papers 
on induction and dielectric heating were 
sponsored at a technical conference in Cleve- 
land, February 19-20. The Subcommittee 
on Technical Data, Radiation Heating, In- 
duction and Dielectric Heating has been 
active, with several committee meetings, 
trips, and technical contributions in evidence. 

During the past year, AIEE Standards on 
radiation measurements above 30 mega- 
cycles were adopted as a result of joint 
efforts with the Federal Communications 
Commission and the Institute of Radio 
Engineers. Standards on induction and di- 
electric heating equipment have been 
adopted by the committee, and favorable 
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action by the AIEE Standards Committee 
is anticipated. The committee is continuing 
to co-operate with the Ovens and Furnaces 
Committee of the National Fire Pretection 
Association on equipment standards for 
electric ovens and furnaces. 

Plans are under way for West Coast and 
Midwest special technical corferences on 
various phases of electric heating during the 
coming year. 


COMMITTEE ON ELECTRIC WELDING 


A Conference on Electric Welding was 
held in the Rackham Memorial Building, 
Detroit, Mich., April 16-18, 1952, sponsored 
by this committee, in co-operation with the 
AIEE Michigan Section, the American 
Welding Society, and the Industrial Elec- 
trical Engineers’ Society of Detroit, which is 
covered in the report on technical confer- 
ences. 


Subcommittee on Instrumentation for 
Resistance Welding was organized to deal 
primarily with the application of various 
instruments to electric welding. The.mem- 
bership was drawn from the Committee on 
Electric Welding, outside industry, and 
representatives of other interested groups, 
including American Welding Society, Na- 
tional Electrical Manufacturers Association, 
and the AIEE Committee on Instruments 
and Measurements. A new scope has been 
authorized for this subcommittee, which will 
appear with other committee and sub- 
committee scopes in the 1952 Year Book. 


Subcommittee on Fundamental Electric 
Arc Research reported the completion of the 
first step in the preparation of the “Bibliog- 
raphy on Electric Arcs.” ‘This bibliography 
now contains about 1,200 entries, arranged 
in alphabetical order by author. Because of 
time limitations, many items submitted by 
members and other contributors have not 
yet been included. The work of checking 
and introducing the additional entries is 
proceeding as rapidly as possible with the 
volunteer services available. 

Only a limited number of copies of the 
bibliography have been distributed. The 
next big undertaking will be to introduce a 
code so that the entries may be listed by 
subject matter rather than by author. This 
will require some study as to a suitable 
breakdown of the subject and an adequate 
code. 


‘Subcommittee on Power Supply for 
Resistance Welding Machines has com- 
pleted and published a new report entitled 
“Power Supply for Resistance Welding 
Machines.” ‘This report supersedes a similar 
AIEE report published in 1940 and 1941, 
and fills an industry need for the latest avail- 
able information on resistance welding 
equipment and methods of providing an 
adequate power supply. 

The new report covers the interests of the 
manufacturers of resistance welding ma- 
chines, the utilities which supply the energy 
for welding, and the industrial user of the 
welding process, stressing their interdepend- 
ence. 

The Manufacturer’s Section contains in 
detail the design and characteristics of the 
many types of welding machines, both new 
and old, and discussions of the various ele- 
ments of control used. The Utilities’ Section, 
written by utility operating engineers, covers 
the problems involved in serving instan- 
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taneous low-power-factor loads, simple meth- 
ods of calculating expected voltage drop, 
allowable light flicker, and solutions of the 
power supply problem, as well as the 
economics involved. 

The User’s Section details the characteris- 
tics of transformers and plant feeders, the 
procedure required in plant distribution 
design to meet the problems of voltage drop, 
thermal demands, and interference between 
welders, which will cause spoilage of work. 
It also covers the subject of capacitor applica- 
tion, protective equipment, use of bus duct, 
and guides for economic distribution design. 

The Typical Installations Section presents 
selected data on actual industrial welding 
installations in service, both large and small, 
which may serve as a further guide to design. 
The completed report, similar in size and 
form to the AIEE “Red Book” on Electric 
Power Distribution for Industrial Plants, was 
made ready for publication coincident with 
the third Conference on Electric Welding, 
in April 1952. 

In order to carry on the foregoing work, it 
was necessary to hold four meetings of the 
Committee on Electric Welding and four 
meetings of the Power Supply Subcommittee. 
The work of the Arc Résearch Subcommittee 
was done without any meetings, co-ordina- 
ting the activities by correspondence. 


COMMITTEE ON FEEDBACK CONTROL 
SYSTEMS 


The committee met at the Summer and 
Winter General Meetings, and technical 
sessions were sponsored at the Summer, Fall, 
and Winter General Meetings. In addition, 
technical papers recommended by the com- 
mittee were presented at the Pacific General 
Meeting, the South West District Meeting, 
and the North Eastern District Meeting. 
The committee was represented at the South 
West Conference on Feedback Control 
Systems, which was held March 10-11, 1952, 
in Dallas, Tex. 

Both prize-winning papers in the Industry 
Division were sponsored by the Committee 
on Feedback Control Systems. First prize 
went to the paper, ‘““Iransient Response of 
Small 2-Phase Induction Motors,” by A. M. 
Hopkin, and second prize went to the paper, 
‘Servomechanism ‘Transient Performance 
From Decibel-Log Frequency Plots,’ by 
H. Harris, M. J. Kirby, and E. F. von Arx. 


Terminology and Nomenclature Sub- 
committee. During the year, five meetings 
of this subcommittee were held, with repre- 
sentation from The American Society of 
Mechanical Engineers, and in co-operation 
with the American Standards Association. 

In order to disseminate more widely the 
work of the subcommittee, a report entitled 
“Proposed Symbols and Terms for Feedback 
Control Systems” was published in the Octo- 
ber 1951 issue of Electrical Engineering (pages 
905-09). ‘That the report achieved its pur- 
pose is indicated by the large volume of 
correspondence, both critical and commend- 
atory, that was received. The subcom- 
mittee has taken note of the suggestions, and 
is continuing in its efforts to compile standard 
terminology and nomenclature. A report 
on this work is intended for June 1952. 


Bibliography Subcommittee. In co- 
operation with a similar subcommittee under 
the Committee on Industrial Control, this 
subcommittee is engaged in compiling a 
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bibliography on feedback control systems. 


Feedback Control Systems Conference. 
In response to considerable demand, the 
subcommittee sponsored a Feedback Con- 
trol Systems Conference, which was held _ 
December 6-7, 1951, in Atlantic City, N. J. 
Further details are given elsewhere in this 
report. 
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COMMITTEE ON GENERAL INDUSTRY 
APPLICATIONS 


Since this committee is essentially a com-_ 
bination of several subcommittees, the great- 
est part of its activity lies in the work done by — 
the subcommittees. The needs of industry | 
are believed to be better served by special 
technical conferences strategically located 
than by technical sessions at general meet- 
ings. The special conference is centered | 
around a particular industry, and its loca- 
tion can be selected so that geographically — 
it is centrally located. 


Machine Tool Subcommittee staged its | 
annual conference on machine tools in — 
Rockford, Ill., November 14-16, 1951, in- 
cluding several inspection trips to repre- 
sentative industries in Rockford. A similar © 
conference is planned for Schenectady, N. Y., 
in the fall of 1952. The Machine Tool Sub- 
committee has developed a very successful — 
system of rotating its chairman each year, — 
depending on the location of the meeting that | 
year. 


Materials Handling Subcommittee pro- — 
vided a very interesting day of technical 
papers for the Fall General Meeting. 


Pulp and Paper Subcommittee is strug- — 
gling to reorganize and plan some activity. 
The pulp and paper industry’s need of out- — 
lets for technical discussion is provided by — 
other technical organizations, and it is 
questionable whether an AIEE Pulp and > 
Paper Subcommittee is necessary. 


Rubber and Plastics Subcommittee is 
reviving its annual conference in Akron, 
Ohio, this year, after missing one year. The 
date was April 28, and papers on the program 
were prepared by users as well as manu- 
facturers. of electric equipment. 


Textile Subcommittee is one of the most 
active of the subcommittees, having em- 
barked on a program of standardization of 
“lint atmosphere control enclosures,” in 
addition to staging several special technical 
conferences each year. The work of drafting 
a functional specification applying to design 
of textile mill lint atmosphere control en- 
closure began in 1950. Results of this work 
were included in an article printed widely in 
textile industry trade magazines, and com- 
ments of industry people brought about some 
modifications. The subject was then re- 
ferred to the National Electrical Manufac- 
turers Association (NEMA), and a meeting 
was held in New York concurrently with the 
Winter General Meeting, in order to review 
details with NEMA representatives. Fur- 
ther activity is expected this year after both 
groups have reviewed the discussion in the 
New York meeting. Technical conferences 
this year follow the usual pattern of one in 
the North and one in the South. The north- 
ern conference was held in Philadelphia, Pa., 
April 24, and the southern conference in 
Atlanta, Ga., May 1 and 2. 


West Coast Subcommittee sponsored a 
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echnical program at the Pacific General 
Meeting on subjects connected with the 
lumber industry. The meeting was well- 
attended. 


General. A session on “Electronics in 
Industry” was contributed to jointly by all 
subcommittees for the Winter General 
Meeting. A program of subjects which is of 
mutual interest to all industries is difficult to 
plan, and it is probable that programs of this 
type will be infrequent and arranged only as 
the need arises. A business meeting of the 
main committee at the Winter General 
Meeting this year was very well-attended. 


COMMITTEE ON INDUSTRIAL CONTROL 


_ The committee held two meetings during 
the past year, one during the Fall General 
Meeting, and the other during the Winter 
General Meeting. The committee sponsored 
two technical sessions at the Fall General 
Meeting, and one technical session at the 
Winter General Meeting. Plans are under 
way at the present time for two technical 
sessions to be sponsored at the Winter Gen- 
eral Meeting of 1953. Itis planned to spon- 
sor more technical sessions to be held jointly 
with other committees and subcommittees 
of the Industry Division, since it is the con- 
census of the Committee on Industrial Con- 
trol that this committee can be of greater 
service in joint sponsorship of technical 
sessions than by holding its own sessions. 
Such joint sponsorship, it is believed, will 
stimulate many papers on the application of 
industrial control in different industries. 


Standards Subcommittee has been study- 
ing for some time the possible extension of 
symbols to be used in conjunction with 
connection and wiring diagrams, and has 
developed proposed symbols to show the 
functions and uses of various industrial con- 
trol devices. Representative diagrams using 
these symbols are being prepared for pres- 
entation to the main committee for con- 
sideration, before submission to the American 
Standards Association for inclusion in an 
American Standard. 


Test Codes Subcommittee has been 
studying proposed test codes and test pro- 
cedures for industrial control, and is ready to 
submit a draft of procedures for conduction 
temperature rise tests on a-c and d-c mag- 
netic controllers. This will be submitted to 
the general committee for consideration and 
modification at its next meeting. 


Electronic Control Subcommittee has 
established ‘“‘task forces” for specific jobs of 
preparing standards on electronic motor con- 
trol, photoelectric webb control, and photo- 
electric relays. The ‘‘task force” chairmen 
have organized their groups, and a basic 
outline of their work has been agreed upon. 


Regulators and Feedback Systems Sub- 
committee is a liaison committee and listen- 
ing post for other committees concerned with 
feedback control systems, and will co-or- 
dinate the work of other committees with 
needs of the industrial control industry on 
standards to be established, nomenclature, 
and products used in such systems. 


COMMITTEE ON MINING AND METAL 
INDUSTRY 


The Committee on Mining and Metal 
Industry has three subcommittees. The 
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Metal Industries Subcommittee covers activ- 
ities in the field of metals. The Eastern 
Mining Subcommittee, the members of which 
are located generally in the eastern part of 
the country, covers activities with relation to 
coal mining. The Western Mining Sub- 
committee consists of members in the western 
part of the country engaged in mining cop- 
per, potash, lead, silver, gold, and other ores. 
The Western Mining Subcommittee has 
held separate committee meetings. Full 
committee meetings for the three subcom- 
mittees were held at the Fall General Meet- 
ing, and at the Winter General Meeting. 
The committee sponsored two sessions, one 
on metals, and one on mining, at the Sum- 
mer General Meeting, and also sponsored 
two sessions, one on mining, and one on 
metals, at the Fall General Meeting. Plans 
are now being completed for sessions at the 
Summer General Meeting, and at the Pa- 
cific General Meeting. The sessions in 
Minneapolis will be on the subject of ore 
beneficiation, and will be in co-operation 
with AIME, The American Institute of 
Mining and Metallurgical Engineers has 
agreed to prepare some of the papers. 
Attendance records were taken for the 
sessions in Toronto and Cleveland. There 
was a relatively large attendance at each 
session; however, the percentage of engi- 
neers who were actually employed by mining 
companies or metal manufacturers was' rela- 
tively small. For this reason, the subcom- 
mittees have as their goal presentation of 
papers in such locations that the sessions will 
attract electrical engineers associated with 
the industries covered by each subcommittee. 
The Metal Industries Subcommittee has a 
liaison representative working with American 
Institute of Steel Engineers. The Eastern 
Mining Subcommittee has a liaison repre- 
sentative working with the Underground 
Power Committee of the American Mining 
Congress. There is some joint effort on 
standards work. 


Power Division 


COMMITTEE ON CARRIER CURRENT 


The Committee on Carrier Current spon- 
sored two technical sessions at the Winter 
General Meeting’ (one of which was joint 
with the Committee on Relays), and plans 
are under way for a technical session at the 
Summer General Meeting. ‘The West Coast 
members sponsored a technical session on 
carrier current and microwave applications 
at the Pacific General Meeting, and are 
undertaking the task of arranging for similar 
activities at the 1952 Pacific General Meet- 
ing. 

The committee held two meetings during 
the year, which included a special session in 
New York, October 4-5, and a second meet- 
ing during the Winter General Meeting. It 
is hoped that the committee will be able to 
adopt a firm schedule of spring and fall meet- 
ings, at a location convenient to both East 
and West Coast personnel, in addition to 
those regularly scheduled during the Winter 
and Summer General Meetings. 


Executive Subcommittee. This recently 
formed subcommittee consists of all past and 
present officers of the committee and the 
present subcommittee chairmen. The work 
of this subcommittee, specifically in regard to 
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matters of policy, papers development, sched- 
uling of technical sessions and committee 
meetings, membership, and so forth, has been 
instrumental in stimulating in the individual 
membership an increased awareness of, 
and interest in, the various problems and 
responsibilities of the main committee. 


Subcommittee for Preparation of Gen- 
eral Interest Paper on Carrier Current. 
The work of this subcommittee has resulted 
in the completion of a report, entitled “The 
Evolution of Power-Line Carrier,” the first 
in a series of nontechnical, instructive articles 
of general interest rather than of technical 
value to the people in the work, which will 
be assembled in the form of a symposium for 
publication in a well-known engineering 
journal. In the future, the subcommittee 
will be concerned mainly with revising or 
modifying the article to co-ordinate with 
additional general interest articles in the 
course of preparation. 


Subcommittee to Report on Application 
Guidance for Carrier Current. This re- 
cently reorganized subcommittee has de- 
voted its time and attention to the assembling 
of technical information on various uses, per- 
formance, and limitations of power-line 
carrier channels as applied to power lines, 
and will recommend specific details of in- 
stallation, data, and so forth, based on prac- 
tical considerations and general information 
as received from operating organizations. 


Subcommittee on Methods of Measure- 
ments and High-Frequency Character- 
istics of Power Equipment and Transmis- 
sion Lines. This subcommittee is a consoli- 
dation of three older subcommittees having 
to do with measurements and characteristics, 
and was designed to eliminate duplication 
and overlapping of functions. The sub- 
committee had published one paper on 
methods of measurement in the carrier field, 
and has circulated a revision of the original 
presentation to the membership for com- 
ments. Also, data have been assembled, but 
not published, on transmission-line charac- 
teristics. These data have been reviewed, 
and a definite program has been developed to 
obtain and assemble additiona: information 
from new observations. 


Subcommittee on Use of Microwave 
Equipment for Relaying, Telemetering, 
and Supervisory Control. In view of the 
considerable number of microwave channels 
installed, and being planned, throughout the 
United States, this subcommittee has been 
actively engaged in soliciting papers on ex- 
perience with microwave installations, with 
the prospect of promoting a microwave ses- 
sion at the 1953 Winter General Meeting. 


Subcommittee on Operating Experience 
With Carrier-Current Relaying Channels. 
The immediate job of this subcommittee has 
been to tabulate the results of a question- 
naire which was sent to utilities throughout 
the United States and Canada. This work 
has consisted primarily of preparing the in- 
formation for presentation. 


Subcommittee for the Study of Long Life 
Tubes. The work of this subcommittee to 
date has resulted in a tabulation of rugged- 
ized equivalents for tubes normally used in 
power-line carrier equipment, which will be 
submitted soon to all members for their use 
and comments. It has been decided, how- 
ever, that the subcommittee should not ter- 
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minate with the completion of the present 
report, as there is a need for a working group 
in this field to study and report on this and 
allied subjects, such as better tube testing 
techniques, improved design of tube fila- 
ments, and so forth. 


Subcommittee for the Preparation of a 
Carrier Current Bibliography. The bibli- 
ography of carrier-current, microwave, and 
low-frequency control applications is in draft 
form and has been circulated to the member- 
ship for comments and suggestions. 


Other Activities. During the year, liaison 
representatives were appointed to the Com- 
mittees on Relays, Standards, and Trans- 
formers. 

Carrier current and microwave appli- 
cations are experiencing an unusual expan- 
sion in the electrical utility field. Thisis due 
to the increased demand throughout the 
country for system and intersystem power 
transmission networks, with the increased 
need for high-speed relaying and automatic 
reclosure, and requirements for enlarged tele- 
metering, supervisory, and communication 
systems. 

The present rate of growth, in turn, pre- 
sents a challenge in the carrier current field, 
where new applications are difficult to fit into 
the presently crowded carrier-frequency spec- 
trum. This problem has been given con- 
siderable discussion by the committee, and 
has prompted the organization of a subcom- 
mittee to undertake the study of the most effi- 
cient use of the carrier-frequency spectrum, 
channel space, types of modulation, recom- 
mended bandwidths, and so on. 

In addition to this problem, there is an in- 
creasing demand for improved equipment 
and component design, for example, coupling 
methods, broad-band trapping, optimum re- 
ceiver selectivity and sensitivity, and types 
of modulation for various services and func- 
tions. Experience and knowledge appear to 
be lacking in connection with equipment, 
line, cable, and transmission systems which 
will determine carrier-frequency character- 
istics, particularly as to attenuation and 
noise conditions. A further study of these 
subjects, including the accumulation and 
assimilation of pertinent data, will be made 
by the Committee on Carrier Current. 


COMMITTEE ON INSULATED CONDUCTORS 


The Committee on Insulated Conductors 
is continuing its very active work in the field 
of insulated conductors, with two regular 
meetings each year. Sessions have been 
sponsored at each of three general meetings. 

Recent years have brought a change from 
the use of low-pressure oil-filled cable to high- 
pressure pipe-type cable for the higher volt- 
age tie lines. The committee has been ac- 
tively engaged in sponsoring Papers on the 
characteristics and ratings of pipe-type cables 
in order that the information be available to 
all interested. 

Recognizing the importance of polyethyl- 
ene as an insulating material, the committee 
sponsored a symposium on this subject at the 
Fall General Meeting. The success of this 
symposium resulted in obtaining approval to 
print all of the conference papers under one 
cover, this assembly of papers to be available 
during the first part of 1952. 

Many other subjects are under review by 
the several subcommittees, and will result in 
technical papers during the coming year. 
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COMMITTEE ON POWER GENERATION 


The committee held three meetings, one at 
each of three general meetings of the Insti- 
tute. Subcommittees were active under the 
leadership of very able chairmen. Work 
for the year may be summarized as follows. 


Prime Movers. A study was made of 
present-day trends in the size and design of 
electric generating equipment, including 
steam boilers, steam turbines, hydroelectric 
units, and gas turbines. Particular attention 
was paid to the use of higher temperatures 
and reheat in steam-electric generating 
plants, as well as the steady growth in gas tur- 
bine applications. 


Station Design. ‘This subcommittee organ- 
ized a session on fire protection in electric 
stations, which was held during the Fall Gen- 
eral Meeting. ‘Two sessions are being organ- 
ized, which will treat electrically driven 
station auxiliary supply and protection equip- 
ment including motor drive characteristics. 
The subcommittee is planning to sponsor 
these sessions at the Fall General Meeting. 
A session on the application of television to 
steam-electric power-plant operation is also 
being organized, and will be scheduled for 
the Fall General Meeting. A session on the 
design and operation of electric precipitators 
is being organized for the 1953 Winter Gen- 
eral Meeting. 


Speed Governing. ‘The subcommittee is 
co-operating with the Control Subcommittee 
of the Committee on System Engineering in 
the joint sponsorship at the 1953 Winter 
General Meeting of two sessions on system 
load control and frequency regulations, with 
emphasis on the ability of turbines and boilers 
to accept load changes. This subcommittee 
is also maintaining close contact with the 
Joint ASME-AIEE Committee on Speed 
Governing Specifications through the chair- 
man of this joint committee, who is a past 
chairman of the Committee on Power Gener- 
ation. ‘Two members of the Subcommittee 
on Speed Governing are also members of the 
Governor Specification Committee. 


Excitation Systems. A session on excita- 
tion systems was organized and included in 
the program of the Winter General Meeting. 
Another session on excitation systems is being 
organized for inclusion in the program of the 


‘Summer General Meeting. Consideration 


was given to the desirability of initiating the 
preparation of standards for voltage regu- 
lators, and it was decided that such standards 
are needed, but that they should not be 
undertaken until certain other work is con- 
cluded, particularly the preparation of defi- 
nitions applicable to excitation. 


Application of Probability Methods. 
For some time, this subcommittee has been 
making a survey of forced outage experience 
with certain categories of boilers and steam 
turbines. A report is being prepared which 
will include tables giving the probabilities of 
outages for groups of from 2 to 65 units hav- 
ing various outage rates. The subcommittee 
is also preparing a manual which will co- 
ordinate the work of various authors pertain- 
ing to probability methods. The appli- 
cation of probability methods to station de- 
sign and to the determination of system re- 
serve should be much more extensive than it 
is, with emphasis on application to hydro- 
Steen and mixed hydro-steam electric 
systems. 
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Hydroelectric Systems. The subcor 
mittee organized sessions for the Summ 
General Meeting and the Winter General 
Meeting. A session is being organized for’ 
the 1953 Winter General Meeting, and a 
round-table conference meeting is being pre- 
pared for the Summer General Meeting.| 
The latter will be devoted to answering ques- 
tions regarding hydroelectric generation de- 
sign and operation. Particular attention 
will be given questions originated by the 
Pacific Coast Subcommittee. . 


Pacific Coast. This subcommittee had e | 
informal meeting at the Pacific General 
Meeting. Most of the attention in this area. 
has been devoted to maintaining service 
during exceptionally heavy rain- and snow- 
storms with resulting floods. Attention also’ 
has been given operating troubles associated | 
with the addition of new steam and hydro- 
electric generating capacity. 


Other Activities. A paper on past and | 
possible future trends in the development of 
the art of power generation is being spon- 
sored for presentation at the Centennial of | 
Engineering. Suggestions for the standard- 
ization of certain features of switchgear rating 
and design are being transmitted to the 
Standards Committee. Standards for the 
design of electric stations as prepared by in- 
surance companies for use as a basis for insur-— 
ance rates were reviewed and discussed with 
representatives of other interested com- 
mittees. 


COMMITTEE ON PROTECTIVE DEVICES 


The Committee on Protective Devices 
sponsored a technical session at the Summer 
General Meeting, and a conference session 
at the Winter General Meeting. It held 
committee meetings during the Fall and 
Winter General meetings, and has scheduled 
a third to be held in Cleveland in May. 
The activities of the committee are pri- 
marily carried on by three subcommittees, 
whose reports follow. 


Fault Limiting Devices. The working 
groups which prepared the three grounding 
guides on 1. Methods of Neutral Grounding 
of Transmission Systems, 2. Grounding of 
Synchronous Generating Systems, and 3. 
Application of Ground Fault Neutralizers, 
were reactivated last fall to put these guides 
in final form for Institute publication. At 
the present time, the original issues of these 
guides are out of print, and it is considered 
urgent that these be made available. It is 
expected that this work will be completed 
in the near future. 

A working group has been working jointly 
with the Committee on Substations on a 
questionnaire on substation grounding. This 
questionnaire has been completed, and a 
preliminary report rendered. A complete 
report will follow at an early date. 

A working group has been formed to 
review factors relative to the necessity for 
shunting protective devices on reactors used 
in feeders and neutrals. There is much work 
to be done on this activity before a report 
can be given. 


Lightning Protective Devices. The 
Lightning Protective Devices Subcommittee 
has been occupied with the following 
projects: 1. Revision of Combined Standard 
for Valve and Expulsion Arresters, AIEE 
28-A; 2. Revision of Performance Charac- 
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teristics of Valve-Type Lightning Arresters; 
3. Lightning Arrester Application Guide for 
the Protection of Substations and Stations; 
4. Direct Stroke Protection of Substations 
and Stations; and 5. Protection of Aerial 
Cable. 

_ Revision of the Combined Standard for 
Valve and Expulsion Arresters has included 
consideration of data made available to the 
industry by a joint subcommittee of the 
Committee on Transmission and Distribu- 
tion and the Committee on Protective De- 
vices, covering recovery voltage conditions 
which may be encountered in practice, in 
‘connection with determining the recovery 
voltage conditions under which power tests 
of expulsion-type arresters shall be made. 
‘Also, other items include the revision of 
arrester surge-current withstand tests, change 
of power-factor requirements of the test 
circuit for expulsion-type arresters, and 
revision of discharge-current and duty-cycle 
tests to include long duration surges. 

A revised report is now in preparation, 
covering the Performance Characteristics of 
Valve-Type Lightning Arresters based on 
new reduced tolerances established by 
NEMA. 

A preliminary report on the Lightning 
Arrester Application Guide for the Protec- 
tion of Substations and Stations, which was 
introduced at the 1951 Summer General 
meeting, was presented again at the 1952 
Winter General meeting to secure discus- 
sion principally by operating companies and 
to obtain field data based on operating 
experience. Efforts are now being directed 
to present the guide in final form to the 
industry. In this connection, supplementary 
information dealing with the extent and effec- 
tiveness of direct-stroke protection of sub- 
stations and stations is being obtained 
through a questionnaire which has been 
circulated to various operating companies. 

A study of protection of aerial cable is 
being undertaken in view of the increased 
interest in and use of this type of cable. 


Co-ordination of Insulation. This sub- 
committee was formed primarily to keep the 
members of the main committee informed 
as to the progress that is made by AIEE 
Standards Co-ordinating Committee Num- 
ber 8 and the Triple Joint Committee (EEI, 
AIEE, and NEMA) on the co-ordination of 
insulation. From this liaison, it is reported 
that, as a result of discussion of insulation 
levels, a preliminary report has been given 
approval by the three sponsor groups, and 
it is planned to present a joint progress re- 
port at the Summer General meeting. 

The AIEE group has re-examined and 
reaffirmed the presently used impulse insu- 
lation levels in the subtransmission range of 
system voltages, 69 kv to 14.4 kv, and in 
the distribution range, 14.4 kv to 2.4 kv. 

Two other items were reviewed. Several 
installations have been made using an im- 
pulse insulation level at 125 kv on a Y- 
connected 23-kv circuit with distributed 
grounding. The group declined to add this 
level to the standard list, because it was 
thought that the experience with it was in- 
sufficient. In the ASA Transformer Stand- 
ards, there is an array of impulse insulation 
levels currently in use for dry-type trans- 
formers. The group also decided not.to add 
these values to the standard list, because 
they were considered to be of limited, rather 
than general, application: 
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The group also reviewed the IEC pro- 
posals on insulation levels. The IEC values 
below 450-kv basic impulse insulation level 
are different from the United States values, 
but are the same at 450 kv and higher. The 
proposal to list two series to cover the lower 
range was accepted. 

Impulse levels for nominal system voltages 
above 230 kv are currently under considera- 
tion. 


COMMITTEE ON RELAYS 


This committee held three meetings, and 
sponsored four technical sessions, two jointly 
with other committees. The technical ac- 
tivities of this committee were carried on 
through a number of project committees 
which were appointed to fulfill specific 
assignments. In order to increase the interest 
and co-operation of Pacific Coast members, 
a Pacific Coast Subcommittee is being 
organized. Following are the reports of the 
various project committees. 


Bibliography of Relay Literature. Work 
on the Relay Bibliography for 1950 has been 
completed. Publication is expected by 
May 1952. The committee will continue to 
maintain an up-to-date bibliography in 
future years. 

Co-ordination of Construction and Pro- 
tection of Distribution Circuits. This 


project committee is a joint working group 
of the Committee on Relays, the Distribution 


Subcommittee, and the Edison Electric 
Institute Transmission and Distribution 
Committee. 


Having presented its first report to the 
Institute based on operating data for the 
year 1949, this committee is continuing its 
work with a similar study of data for 1950 
and 1951. In the report for 1949, several 
exhibits were omitted because of inconclusive 
data. However, it is hoped that the 1950 
and 1951 data will clarify these points 
sufficiently to warrant inclusion in the next 
report. 


Standards for Power Relays. The chair- 
manship of this committee changed hands 
within the last year. ‘This was necessary 
because of duplicate responsibilities on a 
NEMA committee which was established to 
investigate similar problems. Under the 
new chairman, the committee plans on de- 
veloping general performance requirements 
of power relays. It is hoped that this infor- 
mation can be worked into a form satisfac- 
tory for inclusion in ASA Standard C-37.7, 
“Relays Associated With Electric Power 
Apparatus.” 


Transmission-Line Protection. The Proj- 
ect Committee on Transmission-Line Re- 
laying is endeavoring to develop further 
material on ground relaying and backup 
relaying for incorporation in its final report. 
A Transactions-type paper on ground relaying 
has been submitted. Replies to the question- 
naire on backup practice are being analyzed, 
and a conference paper will be prepared 
covering the analysis. Both papers will be 
presented at the Summer General Meeting. 
It is hoped that the conference paper will 
stimulate further discussion and that from it 
a Transactions paper can be prepared. With 
this, sufficient material should have been 
developed for the final committee report. 


Electronic Relay Applications. This 
committee will continue to follow the de- 
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velopments in this field, including the rela- 
tively new microwave relaying. It is hoped 
that a report will be available within the 
next year on the operating experience ob- 
tained with an installation of electronic dis- 
tance relays. 


Co-ordination of Relay Protection of 
Industrial Power Systems With Utility 
Systems. Active interest in continuing this 
project was evinced at an all-day meeting 
in Detroit. It was agreed that the major 
problem at present is to make the industrial 
user aware of the need for well-engineered 
relaying and the benefits to be derived from 
it. To consummate such a plan, the member- 
ship was increased by adding two members 
from the Committee on Relays and five from ~ 
the Committee on Industrial Power Systems. 
The project committee welcomed an oppor- 
tunity to contribute a chapter on relaying to 
the revised “Red Book.” With its wide dis- 
tribution, this book should do much to make 
management of industrial plants conscious 
of good relaying. ‘The initial draft of this 
chapter is now being written. 


Remote Tripping Schemes. A question- 
naire on this subject was sent out in April 
1950. Four schemes, grounding switches, 
back-feed tripping, transferred tripping, and 
remote tripping by space radio, were defined 
and specific questions asked about each. 

A report was made at the May 1951 
meeting covering the replies to date. An 
attempt was made to get further replies, but 
without much success. It is planned to hold 
a meeting in conjunction with the Committee 
on Relays meeting in May to examine the 
results and determine whether sufficient 
pertinent data are on hand to warrant a 
formal report. 


Pilot Wires. About a year ago, the com- 
mittee circulated a questionnaire to obtain 
information from utility companies relative 
to their operating experience with pilot wires 
used for protective relaying. Approximately 
40 answers have been received to this ques- 
tionnaire. The data obtained from these 
questionnaires are now being tabulated, and 
a report will be issued in the near future. 


Test Methods. Because of the interest 
generated by the Conference on Relay Test 
Methods at the 1951 Fall General Meeting, 
the project committee plans to continue with 
similar activities, including a study of design 
and facilities for testing laboratories, and the 
preparation of a Relay Test Code. 


Effect of Vibration and Shock on Relays. 
Lack of a chairman has temporarily stopped 
the progress of this project committee. 


Joint and Associated Projects. The 
committee participates in the activities of 
the Instrument Transformer Subcommittee 
of the Committee on Transformers, with 
special attention to the relaying performance 
of current transformers and the transient 
performance of capacitance potential devices. 
The Committee on Relays has maintained 
close co-ordination with the activities of the 
Committee on Carrier Current on items of 
joint interest. 


COMMITTEE’ ON ROTATING MACHINERY 


Interest in rotating machinery continues 
at a'high level. “Many papers and numerous 
technical sessioris have been’sponsored during 
the past year, and many are planned. ‘Two 


839 


new subcommittees have been formed and 
three working groups set up for specific 
purposes. 

A new code for testing carbon brushes has 
been completed by the Joint Subcommittee 
on Carbon Brushes, and is now in process of 
letter ballot. Other test codes and applica- 
tion guides are in process. 

A meeting of the committee was held at 
the Winter General Meeting. There have 
been two meetings of the Administrative 
Subcommittee, one in Cleveland, and one 
in New York; a third is planned for Minne- 
apolis. Most of the work is carried on in 
subcommittees, which have held a number 


of meetings, and by correspondence and 


telephone. 


Test-Code Subcommittee. This com- 
mittee has co-ordinated the preparation of 
two test codes, the Carbon Brush Test Code, 
and a revision of the Polyphase Test Code. 
The chairman is a liaison representative on 
the Subcommittee on a Master Test Code 
for Speed Measurements, which was organ- 
ized by the Committee on Instruments and 
Measurements. Revisions of other test 
codes are contemplated to make them suit- 
able for incorporation directly into American 
Standards Association Standards. 


Insulation Subcommittee. Interest in 
this subject continues at a high level. One 
working group has made considerable prog- 
ress in the preparation of a guide for main- 
tenance testing of high-voltage machine 
insulation. A second working group is at- 
tempting to develop test methods for the 
functional evaluation of insulation. These 
studies may lead to eventual redefinition of 
classes of insulation now in AIEE Standards. 
Both subjects were discussed in technical 
sessions at the Winter General Meeting. 


Induction Machinery Subcommittee. 
The Polyphase Test Code has been revised 
and sent out for letter ballot. A joint sym- 
posium on powerhouse auxiliaries is being 
planned in co-operation with the Committee 
on Power Generation for the New Orleans 
meeting. The subcommittee is planning a 
2-session symposium on double-cage in- 
duction motors at the Toledo meeting. 
Another project now under way is the 
preparation of an application guide for 
induction motors. 


D-C Machinery Subcommittee. A tech- 
nical session, principally on the transient 
performance of d-c machines, was sponsored 
at the Winter General Meeting. The sub- 
committee is tentatively planning a session 
on maintenance of electric machines, in co- 
operation with other interested subcommit- 
tees. 


Single-Phase and Fractional-Horsepower 
Subcommittee. A successful technical con- 
ference on small motor applications was held 
in Dayton, Ohio, October 11 and 12, 1951, 
with approximately 175 in attendance. The 
Single-Phase Test Code is being revised. 

A report was prepared by the subcom- 
mittee favoring general adoption of the ap- 
plied-detector method of temperature meas- 
urement; this was referred to Standards 
Co-ordinating Committee 4, A session on 
thermal protection of small motors is planned 
for the near future. 


Synchronous Machinery Subcommittee. 
A technical session was sponsored at the 
Winter General Meeting. A symposium on 
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single-phase short circuits is tentatively 
planned. The subcommittee also expects to 
assist in the symposium on powerhouse auxili- 
aries. A working group has been formed to 
prepare an operating guide for synchronous 
machinery. 


Electric Coupling Subcommittee. This 
is a new subcommittee. It is very active in 
promoting papers and technical sessions in 
its field. It has prepared a bibliography, 
and numerous definitions for its assigned 
scope, and is currently active on methods of 
rating electric couplings. 


Bibliography and Publicity Subcom- 
mittee. This is a new subcommittee. It 
supplies committee notes and progress re- 
views for Electrical Engineering. It has recom- 
mended revision of the Machinery Bibliog- 
raphy at 5-year intervals. 


Working Groups. Three working groups 
have been set up by the committee as follows: 


1. Per-unit definitions. This group is 
attempting to set up definitions of per-unit 
quantities for synchronous and asynchronous 
machines. Possibility of defining these for 
d-c machines is being considered. 

2. Nomenclature for induction machines. 
This group is attempting to develop standard 
symbols for the constants of induction ma- 
chinery. 

3. Co-operation with engineering schools. 
This group has been set up to determine what 
can be done to stimulate more interest in 
rotating machinery among students in engi- 
neering colleges. This group includes a 
liaison member from the Committee on 
Education. 


COMMITTEE ON SUBSTATIONS 


The status of the projects on which work 
is in progress in the subcommittees and 
working groups of this committee is described 
in the following: 


Working Group on Device Function 
Numbers. No activity necessary during the 
past year. 


Working Group on Rectifier Switchgear. 
Some work in connection with ASA Stand- 
ards C34./—1949 for Pool Cathode Mercury- 
Arc Power Converters. 


Automatic and Supervisory Control Sub- 
committee. A questionnaire has been pre- 
pared on supervisory control to determine 
present practice, and so forth. 


Substation. Grounding Practices Work- 
ing Group. Has completed initial part of its 
project, which culminated in a preliminary 
report presented at the Winter General 
Meeting, and is now planning on preparing 
a final report with recommended practices. 


General. Other projects now being 
worked on include: “Basic 1-Line Diagrams 
for Substations”; “‘Safety Considerations in 
Substations”; ‘Recommended Minimum 
Clearances in Substations”; and “Circuit 
Breakers Versus Reclosing Fuses for Substa- 
tion Application.” All should result in re- 
ports or papers within the year. 


Working Group on Basic Structural 
Design completed its work with the pres- 
entation of a formal report, and was dis- 
missed. 


The Committee on Substations sponsored 
a technical session at the Winter General 
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meetings during the year. 


(icone 


Meeting, and held two general committe: 
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COMMITTEE ON SWITCHGEAR 


the last year, which were well-attended, 
Numerous additional meetings of the sub- 
committees were also held. 


This committee held two meetings at 


During the year, the main project of re- 


vising all AIEE switchgear standards has’ 


been completed, and it is thought that, with | 
the issuance of those still to be acted upon | 


by the Standards Committee, these standards 


will be up to date and more useful than in| 
Standards 20 and.27 were issued. — 
Standards 22 and 25 have been approved, 


the past. 


and will be issued shortly. Standard 50 has 
been revised, and is now in the hands of the 
Standards Committee for action. Also, be- 


| 


fore that committee for action is a proposed — 


revision of ASA Standards C37.4, C37.5, and | 


C37.9. This revision has been prepared in 


co-operation with the ATEE-EEI-NEMA 
Joint Committee on Power Circuit Breakers, 
as well as other interested organizations; and 


if approved, will be transmitted to ASA for 
the approval of the ASA C37 Subcommittee. 
It is hoped this revision of the C37 Standards. 
can be consummated in the near future. 

At the Winter General Meeting, the 


Committee on Switchgear sponsored a ses-_ 


| 
| 
| 


sion of great general interest on the subject 


of the correct methods of rating circuit 
breakers for interrupting capacity. This. 
subject has been a matter of considerable 


discussion during the last few years, par- 


ticularly in view of the attempts being made 


by IEC to establish an international stand- 


ard. To accomplish this, the great diver- 
gence between European and American 
standards should be reconciled, and a study 
of the fundamental factors to be taken into. 
account should be reviewed. It is thought 
this session, together with the discussions on. 
the papers presented, laid a sound basis for- 
approaching the problem. The Subcom- 
mittee on Power Circuit Breakers has been 
assigned the project of carrying on a study 
of this subject and preparing a committee- 
report, giving recommendations. A working 
group under this subcommittee has been. 
appointed, and is now engaged in its con— 
sideration. It is planned to have the work 
of this group completed by early fall. 

The other subcommittees have been active- 
in considering various matters, which may 
eventually result in some revisions of the- 
present standards. Among the matters 
being investigated are the temperature rises. 
encountered in outdoor switchgear, icing 
troubles encountered on outdoor discon- 
necting switches, and the desirability of 
change in the standard duty cycle for power- 
circuit breakers. 

The desirability of some standardization. 
on network protectors is still under con-- 
sideration by the Network Protector Sub-. 
committee. 

Altogether, it is thought that the Com-- 
mittee on Switchgear has accomplished a. 
great deal in the past year. The members 
have shown a commendable interest in the- 
work of the committee, and some of the- 
matters being considered for future action: 
are of great importance to the industry. 


COMMITTEE ON SYSTEM ENGINEERING 


This committee, which is entering its sixth: 
year of existence, met three times during the- 
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past year. Its technical program began at 
the Summer General Meeting with a con- 
ference session on ‘“‘System Voltage Control.” 
At the Fall General Meeting, the committee 
sponsored a double session, at which six 
formal papers and one conference paper 
were presented, on the subject of ““Economic 
Comparison of Alternate Facilities.” At the 
Winter General Meeting, one session was 
sponsored. Five formal papers and one 
conference paper were presented, on the 
general subject of “System Planning.” 

With the dissolution in January of the 
Interconnection Contracts Subcommittee, 
the committee’s subcommittee organization 
has been reduced to the following five: 
1. Administrative; 2. System Planning; 
3. System Operation; 4. System Economic; 
5. System Controls. 

For the Summer General Meeting, it is 
planned to sponsor a session of five papers 
on the general subject of “System Opera- 
tion.” Subsequent sessions are being planned 
to deal with methods of load forecasting, and 
with the general problem of electric system 
controls. This latter subject will be jointly 
sponsored by the System Controls Sub- 
committee and the Special Governing Sub- 
committee of the Committee on Power 
Generation, and will probably require two 
sessions for presentation. 


COMMITTEE ON TRANSFORMERS 


The committee was reorganized to form 
five standing subcommittees. These are: 
1. Subcommittee on Insulation Tests; 2. 
Subcommittee on Insulation Fluids; 3. 
Subcommittee on Insulation Life; 4. Sub- 
committee on Magnetic Circuit Behavior; 
and 5. Subcommittee on Performance 
Characteristics. Under these various head- 
ings, specific problems are to be delegated 
to working groups as the nature of the work 
requires. 


Subcommittee on Insulation Tests. This 
year, proposals for changes both in the ASA 
Standards and Test Code for various dielec- 
tric tests have been approved by the com- 
mittee, and forwarded to the Standards 
Committee. Changes in tests on current 
limiting reactors are still being considered by 
the committee. These changes have been in 
the nature of refinements to present methods 
and values. Radical changes involving re- 
consideration of fundamental requirements 
and the determination of basic insulation 
properties to determine what might be 
needed to meet the requirements have been 
proposed several times. T'wo working groups 
have this matter under consideration. 

Changes in the arrangement of the tables 
for dielectric tests are necessary, but are 
affected by the content of the tables. The 
disassociation of application data from the 
main table is proposed and this complicates 
the problem. Temporary solutions to meet 
conditions as they are now may be required. 

The question of insulation power factor 
tests has been brought up, but a final solu- 
tion has not been obtained. 


Subcommittee on Insulating Fluids. 
This subcommittee is undertaking a project 
on methods and costs of reclaiming insulating 
oils. 


Subcommittee on Insulation Life. It was 
found that the methods of making heat runs 
were somewhat questionable, and a thorough 
study of this question was undertaken. Pro- 
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posed changes in the making of heat runs for 
oil-insulated transformers have been ap- 
proved by the Committee on Transformers, 
and forwarded to the Standards Committee. 
Study on the procedure for dry-type trans- 
formers is in progress. 

A joint laboratory investigation on the 
temperature limits for Class-B and Class-H 
insulation has been in progress. Mean- 
while, present temperature limits are being 
extended until 1953. 


Subcommittee on Magnetic Circuit Be- 
havior. Noise, its measurement, and means 
of reducing it are being studied by a working 
group. It is a very difficult and complicated 
subject. 

Magnetizing inrush currents and their 
effects on relays have been studied, and some 
work on fault currents in small parts of trans- 
former windings has been done, also with 
reference to relaying problems. 


Subcommittee on Performance Charac- 
teristics. The revision of the standards for 
current limiting reactors is being studied, 
and will be completed soon. 

Guides for Operation and Maintenance of 
Dry-Type Transformers were approved by 
the Committee on Transformers, and sub- 
mitted to the Standards Committee. 


COMMITTEE ON TRANSMISSION AND 
DISTRIBUTION 


The electric power industry’s expansion of 
transmission facilities is reflected in the con- 
tinued activity and diversity of subjects now 
being considered by the committee. All five 
of its subcommittees have sponsored many 
papers of broad and detailed interest. 

The Capacitor Subcommittee published a 
20-page bibliography of material dealing 
with capacitors over a 20-year period which 
is now available through the AIEE head- 
quarters. This subcommittee has also pub- 
lished “Guides for Short-Time 60-Cycle 
Overvoltage Operation of Power Capaci- 
tors,” which has been used as a basis for 
revision and extension of the ASA standard 
for capacitors. Several papers have been 
presented which deal with the design, appli- 
cation, test, and operating experience of 
high-voltage series capacitors, an important 
development in the field of high-voltage 
long-distance. transmission. 

In the distribution field, a session was held 
at the Winter General Meeting on the use 
of weatherproof wire and the advantages of 
voltages above 5,000 volts. A progress re- 
port was also presented by a joint AIEE-EEI 
Working Group on Co-ordination and Con- 
struction and Protection of Distribution 
Circuits. Additional papers are also planned 
for the Summer General Meeting. 

The General Systems Subcommittee has 
completed its line outage survey, which has 
been summarized in a technical paper pre- 
sented at the Winter General Meeting by a 
Joint AIEE-EEI Subject Committee on Line 
Outages. This report covers 236,666 mile- 
years of operating experience. At this same 
meeting, a joint conference paper on dis- 
tribution circuit recovery voltages, sponsored 
by the General Systems Subcommittee and 
the Lightning Protective Devices Subcom- 
mittee, was presented. Papers have been 
presented describing more accurate methods 
for analyzing faults and short-circuit currents. 
The development and use of network ana- 
lyzer analogues for untransposed transmission 
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circuits and for calculating stability swing 
curves have been presented, as well as new 
methods for determining transmission-line 
constants. 

The Towers, Poles, and Conductors Sub- 
committee co-operated with the General 
Systems Subcommittee in sponsoring a con- 
ference of six papers dealing with sleet melt- 
ing practices. A great deal of interest was 
shown in this subject, and additional papers 
are planned for the Summer General Mect- 
ing. 

In the lightning and insulator field, the 
studies of impulse characteristics of insulating 
material and gaps are being continued. 
Corona, radio noise, lightning protection, 
and insulation co-ordination subjects found 
real interest in the continued efforts to reduce 
the cost and improve the performance char- 
acteristic of transmission circuits. 

Papers on the design of transmission cir- 
cuits, as well as their operating characteris- 
tics, were sponsored by the Towers, Poles, 
and Conductors Subcommittee. Subjects 
covered include sag and tension calculations, 
the transposition of overhead lines, and the 
particular operating experiences of systems 
before and after changes in design. 

Papers are planned which will deal with 
sleet melting, design of tower lines, and 
stability for the Summer General Meeting. 
Also under the joint sponsorship of the Com- 
mittee on Transmission and Distribution and 
the Committee on System Engineering, pa- 
pers are planned which will deal with 
economy loading of large interconnected 
systems. 

The main committee meets about twice a 
year, at which times the activities and policy 
of the committee are reviewed. The sub- 
committees are responsible for all technical 
projects, and draw upon the Institute mem- 
bership for the specialized personnel required 
by the subject committees and working 
groups. 


Science and Electronics Division 


SCIENCE AND ELECTRONICS DIVISION 
COMMITTEE 


The Science and Electronics Division and 
its constituent committees have directed 
major efforts toward keeping AIEE in the 
forefront of the rapidly expanding and pro- 
liferating field of electronics. A particular 
purpose has been to develop and maintain 
an active interest in AIEE on the part of the 
increasing numbers of electronic engineers. 
In working toward these objectives, the 
division has enjoyed the wholehearted co- 
operation of the Board of Directors and the 
several committees with which it is asso- 
ciated. 

The creation of the Committee on Mag- 
netic Amplifiers, and the merger of two pre- 
vious committees into a new Committee on 
Electrical Techniques in Medicine and 
Biology, both of which became effective in 
the latter half of the previous administrative 
year, have resulted in strong and active 
committees in their respective fields. The 
subject of dielectric amplifiers, in which 
interest is now developing, is for the present 
being handled by two groups, one under the 
Committee on Magnetic Amplifiers, and the 
other under the Committee on Electronics. 
The Joint AIEE-IRE Committee on High- 
Frequency Measurements, which was estab- 
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lished in 1950 to handle problems of mutual 
interest, has been functioning actively ever 
since. Under the sponsorship of this com- 
mittee, two conferences on high-frequency 
measurements have been held, and another 
is planned for early 1953. 


COMMITTEE ON BASIC SCIENCES 


Since the last report, the Committee on 
Basic Sciences and its subcommittees have 
sponsored sessions as follows: Summer 
General Meeting, one; Fall General Meet- 
ing, three; Winter General Meeting, nine. 

Unfortunately, the establishment of the 
Subcommittee on Defense mentioned in the 
previous report was hindered through the 
lack of co-operation of the federal agency 
concerned. The matter is, however, still 
pending, and it is hoped that the value of 
such co-operation will be recognized by that 
federal agency and that the Subcommittee 
on Defense will be able to do its share in 
furthering the defense efforts of our nation. 

A new subcommittee of the Committee on 
Basic Sciences was established under the 
name of “Subcommittee on Basic Concepts.” 
The scope will be published in the 1952 
Year Book. 

The various subcommittees of the Com- 
mittee on Basic Sciences have been active in 
acquainting the engineering profession with 
new developments in the fields of physics, 
chemistry, and mathematics. Following is a 
summary of the activities of the subcom- 
mittees. 


Subcommittee on Applied Mathematics. 
Announcement was made in the July 1951 
issue of Electrical Engineering that the Sub- 
committee on Applied Mathematics is pre- 
pared to help the profession in the solution 
of various mathematical problems. Several 
problems have been submitted to the sub- 
committee since this announcement appeared. 
These were referred to experts in the field. 
Some of the problems already have been 
solved. The solution of other problems is 
pending. The subcommittee thinks it is 
rendering a service to the profession in 
sponsoring this project, but hopes that more 
engineers will take advantage of its offer. 


Subcommittee on Magnetics. This sub- 
committee sponsored two symposia at the 
Winter General Meeting, one on permanent 
magnets, consisting of six conference papers, 
and the other on high-permeability magnetic 
materials, with four conference: papers. 


Subcommittee on Electric Circuit Theory. 
During the Fall General Meeting, the sub- 
committee sponsored a symposium on filter 
design. Four conference papers covered 
various aspects of the design of filters. 


Subcommittee on Electrical Properties 
of Gases. At a conference on fundamental 
processes in gas discharge tubes held during 
the Winter General Meeting, four conference 
papers were presented and discussed. 


Subcommittee on Dielectrics. This sub- 
committee sponsored one session of six papers 
at the Fall General Meeting, and two sessions, 
each consisting of five conference papers, at 
the Winter General Meeting. 


Subcommittee on Semiconductors and 
Transistors. This subcommittee sponsored 
one symposium consisting of six conference 
papers on “Germanium Rectifiers and 
Transistors” during the Winter General 
Meeting. 
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Subcommittee on Energy Sources. This 
subcommittee sponsored one conference at 
the Winter General Meeting, involving two 
conference papers. 


General. All these conferences and sym- 
posia were well-attended and well-received 
as attested by the large attendance and the 
lively discussion of the papers. The principal 
object of these conferences and symposia is to 
acquaint the profession with modern de- 
velopments in the various basic sciences. 
This object was carried out very effectively 
through the medium of papers and dis- 
cussions. 


COMMITTEE ON COMPUTING DEVICES 


Marked progress was made in the comput- 
ing field during the last year. Several major 
large-scale digital electronic computing ma- 
chines were completed and put in service 
during the year, both in the United States 
and England. <A considerable number of 
electronic analogue computers and card- 
controlled electronic sequence calculators 
were placed in use, and a number of new 
computers in the smaller digital and analogue 
machine class were developed by various 
organizations entering the computer field. 
Many of the new machines were applied to 
dynamic problems of control and design of 
military equipment, new forms of power 
plants, and the like. The chemical industry 
has found increasing use for computing 
services, and a symposium of a dozen papers 
was printed in one of the chemical journals 
during the year. In technical progress, the 
completion of three machines using varying 
forms of electrostatic storage and the de- 
velopment of a special cathode-ray tube for 
the Williams type of electrostatic storage 
marked the advent of very much higher 
speeds of computation and means of storing 
many more numbers than previously. 

In recognition of the rapid growth of large- 
scale digital computers, and following a very 
successful conference on electron tubes for 
computers, which was held in Atlantic City, 
N. J., in December 1950, a Joint AIEE-IRE 
Computer Conference Committee was 
to explore the possibility of holding further 
joint conferences in this field. The joint 
committee consists of members appointed by 
the AIEE Committee on Computing Devices 
and by the IRE Electronic Computers Com- 
mittee (now by the IRE Professional Group 
on Electronic Computers). The first act of 
the joint committee was to arrange a con- 
ference in Philadelphia, in December 1951, 
to discuss the characteristics and performance 
of ten working large-scale electronic digital 
computers. The Association for Computing 
Machinery (ACM) also participated in 
planning the conference, but the engineering 
point of view of the AIEE and IRE has been 
emphasized over the somewhat mathematical 
approach of the ACM. This 3-day meeting 
was most successful, and an attendance of 
877 engineers gives a measure of the rapidly 
expanding interest in computing. The pro- 
ceedings of this conference have been pub- 
lished by the AIEE in a 114-page report, 
which in itself represents an important con- 
tribution to the literature. 

Through the Joint Computer Conference 
Committee, the Committee on Computing 
Devices is sponsoring a conference on input- 
output components and techniques, which 
will be held in New York, N. Y., in Decem- 
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ber 1952, and a conference on the evaluation 
of small semiportable electronic computers, 
to be held early next spring on the West 
Coast. 

Another activity of the Committee on 
Computing Devices has been to circulate for 
review and preparation of 1- or 2-sentence 
abstracts of the principal references a mimeo- 
graphed draft of a bibliography on comput- 
ing devices which was prepared by the Com- 
puter Bibliography Subcommittee. It is 
expected that this bibliography will appear 
this fall as an AIEE special publication, 

The Subcommittees on Analogue Com- 
puters and Digital Computers have func- 
tioned primarily in reviewing papers and 
arranging sessions at technical meetings. 


_ Two ad hoc subcommittees have been active, 


one to review the past AIEE coverage of the 
computing devices field, and another to 
compile a list of persons active in the com- 
puting field who may be invited to committee 
membership as the work load indicates. 

A Subcommittee on Computer Compari- 
sons is being formed to determine combina- 
tions of simple characteristics which are most 
significant in describing the over-all pre- 
formance of a large computer. ‘This point 
of view is somewhat different from the usual 
standards approach—the large computers 
are so complex that the simple characteristics 
are misleading if used directly as yardsticks 
in comparing several computers. These 
simple characteristics are usually the subject 
of standards definitions. 

The committee has continued to serve as 
a means of scheduling for presentation at 
general and District meetings submitted 
papers on small and large analogue and 
digital computers. In addition, it spon- 
sored one highly successful session at the 
Winter General Meeting, in which four pa- 
pers were presented; three of these papers 
have since been accepted for Transactions 
publication. A history-and-forecast paper 
on computing devices is planned for the 
Centennial of Engineering. 


COMMITTEE ON ELECTRICAL TECHNIQUES 
IN MEDICINE AND BIOLOGY 


The Board of Directors last year author- 
ized the appointment of the Committee on 
Electrical Techniques in Medicine and 
Biology to combine the work previously dis- 
tributed between the Committee on Thera- 
peutics and the Subcommittee on Electrical 
Aids to Medicine. The committee member- 
ship for 1951-52 includes most of those who 
were members of the committee and sub- 
committee which were dissolved. 

The new committee undertook the prepa- 
ration of the program for the fourth annual 
Conference on Electronic Instrumentation 
and Nucleonics in Medicine. Five sessions 
were scheduled and presented on January 7 
and 8. Approximately 250 attended these 
sessions. 

The committee met in New York in Janu- 
ary, and discussed long-term plans. The 
committee also decided to have two sessions 
during the Summer General Meeting, one 
jointly with the Committee on Safety. The 
programs of these two sessions are practically 
complete. A tentative plan for a session at 
the Pacific General Meeting is being con- 
sidered. 

The committee arranged for the release 
of a description of committee activities and 
an invitation to others who might be in- 
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terested in the same fields to propose co-op- 
erative programs. 


COMMITTEE ON ELECTRONIC POWER 
CONVERTERS 


At the start of the administrative year, the 
subcommittees were rearranged. The Recti- 
fying Devices Subcommittee was discon- 
tinued. The Application Subcommittee was 
changed to the Mercury-Arc Converter Sub- 
committee. The Transformer Subcommittee 
was consolidated with the Circuits Subcom- 
mittee. The present subcommittees are as 
follows: Administrative, Mercury-Arc Con- 
verter, Hot-Cathode Converter, Mechanical 
Rectifier, Electronic Converter Circuits, 
Papers and Speakers, and West Coast. 

Most of the special tasks undertaken by 
this committee have been or soon will be 
completed. Because of the limited number 
of engineers engaged in the technical phases 
of electronic power conversion, and the pres- 
sure exerted on them by the current expan- 
sion of rectifier installations, it has been 
difficult to conduct the usual number of 
technical sessions and papers. 

The full committee met January 22, in 
New York, to outline plans for the remainder 
of the year. Some of the subcommittees held 
meetings during the year. 

Progress on the various committee projects 
has been as follows. 


Bibliography on Electronic Power Con- 
verters. The Subcommittee on Papers and 
Speakers prepared and distributed a 3-year 
supplement to the bibliography covering the 
years of 1948-50 inclusive. 


Standards for Hot-Cathode Power Con- 
verters. The Subcommittee on Hot- 
Cathode Power Converters has prepared and 
approved the standards, and has presented 
them to the main committee for its approval. 


Survey of Operation of Mercury-Arc 
Rectifiers. The compilation of this survey, 
started by the Applications Subcommittee, 
has been completed, and arrangements made 
for publication and distribution in pamphlet 
form. 


Report on Rectifier Cooling and Corro- 
sion Problems. A working group is pre- 
paring a report summarizing the available 
information on rectifier cooling and corro- 
sion problems, and outlining recommended 
practice. A preliminary report was pre- 
sented at the May technical conference, and 
the final report will be submitted as a Trans- 
actions paper shortly thereafter. 


West Coast Subcommittee. This sub- 
committee, continuing to serve rectifier users 
on the West Coast, held a very successful 
session at the Pacific General Meeting. 


Mechanical Rectifier Subcommittee. 
This subcommittee has been requested to 
preface a glossary of terms and definitions 
of components, circuits, functions, and 
properties of mechanical rectifiers for sub- 
mission to the main committee. 


Conference on Power Tubes and 
Applications. A 2-day technical conference, 
sponsored by this committee and the Elec- 
tron Tubes Subcommittee, was held in 
Pittsburgh on May 19 and 20, presenting a 
total of 22 papers. One of the features of 
the conference was a panel discussion of all 
rectifier problems. for’ the special benefit of 
users and students. 
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COMMITTEE ON ELECTRONICS 


The Committee on Electronics acts as a 
clearing house for all matters pertaining to 
electronics, and works through subcommit- 
tees and working groups. ‘Therefore, the 
report consists of the reports from the sub- 
committees. 


Subcommittee on Electrostatic Processes. 
Work has been continued on standards for 
electric power supplies used in electrostatic 
precipitation. The section on transformers 
is now under study. It is planned to obtain 
help from specialists outside the subcom- 
mittee. The January 1952 subcommittee 
meeting was devoted largely to the standards 
work. 

The other main activity is that of obtain- 
ing suitable technical papers. Four papers 
‘on electrostatic processes are available for the 
Summer General Meeting, and two more 
have been promised for a later meeting. 

It is planned to hold two meetings of the 
subcommittee next June for work on papers 
and standards. 


Subcommittee on High-Frequency 
Conductors, Cables, and Connectors. ‘This 
subcommittee has not been particularly ac- 
tive. There has been liaison with other 
organizations. The subcommittee has not 
had a meeting, and most of the work has 
been by correspondence. There has been 
some activity in connection with technical 
papers. 


Subcommittee on Induction and Di- 
electric Heating. During the past year, 
two major achievements in the induction 
and dielectric field have been accomplished. 
The first of these pertains to the completion 
of standards for this industry by the Induc- 
tion and Dielectric Subcommittee of the 
Committee on Electric Heating. The second 
was the successful sponsoring of the first 
Induction and Dielectric Heating Confer- 
ence. 

The standards which have been completed 
cover all phases including definitions, types 
of equipment, selection of equipment, in- 
stallation, operation, and maintenance of 
equipment. It is a very comprehensive 
work which is now up for final approval by 
the Standards Committee. 

The Induction and Dielectric Heating 
Conference held in Cleveland, Ohio, Febru- 
ary 19-20, 1952, was the first conference 
ever sponsored to deal exclusively with in- 
duction and dielectric heating problems. 
The program included 14 papers stressing 
new uses for high-frequency heating of all 
types and an open forum discussion. Its 
success was proved by the many enthusiastic 
comments received. 


Subcommittee on Infrared Applications. 
The work of the Subcommittee on Infrared 
Applications has been at almost a standstill 
during the past year. Some effort was made 
to report on standard nomenclature in 
infrared. 


Subcommittee on Electronic Aids to 
Navigation, This subcommittee continues 
to be a 1-man liaison enterprise, in which 
the chairman of the AIEE subcommittee is 
also vice-chairman of the corresponding IRE 
committee. In brief, the IRE group has 
very recently completed a revision of its basic 
list of terms and definitions appropriate to 
electronic navigation. As soon as IRE pub- 
lication is scheduled, the AIEE Committee on 
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Electronics will be notified in order that the 
list may be brought to the attention of AIEE 
members by means of a reference, an ab- 
stract, or other appropriate means. The 
IRE committee is now engaged in analysis 
of a supplementary list of pulse-terms and 
definitions. It has also received, from its 
Subcommittee on Direction Finders, an ex- 
tensive third provisional draft covering 
recommended measurement procedures. 


Subcommittee on Electronic Semicon- 
ductor Devices. Although no full meetings 
of this subcommittee are planned in the near 
future, it was active in sponsoring a session 
on semiconductor devices at the Winter 
General Meeting, in co-operation with the 
Semiconductor Subcommittee of the Com- 
mittee on Basic Sciences. For the past few 
months, major efforts have been devoted to 
organizing the joint AIEE-IRE semicon- 
ductor symposium to be held at the Univer- 
sity of Illinois, June 19 and 20. 

Arrangements have been made with the 
IRE Committee on Semiconductors to insti- 
gate a joint effort in the line of standardiza- 
tion, test procedures, and nomenclature, 
starting at the latter part of next month. 
The proposal for joint action has been favor- 
ably received in the IRE group. A survey of 
membership has been initiated to be sure 
that all segments of industry are represented. 


Subcommittee on Electronic Education. 
The subcommittee held one meeting during 
the year, at which electronic education for 
students majoring in mechanical, chemical, 
and other areas of engineering was discussed. 
This is rapidly becoming an important area, 
and it is hoped will lead to a program at the 
1953 Winter General Meeting. 


Subcommittee on Electronic Systems 
Engineering. It is the responsibility of this 
subcommittee to promote the early presenta- 
tion of material on electronic systems engi- 
neering that has for its origin in the require- 
ments of the military, and is, or can be, de- 
classified for presentation to the professional 
societies. Possible papers are reviewed at an 
early stage, and assistance is offered the 
authors in the formulation of the material. 


Subcommittee on Papers and Meetings. 
This subcommittee routes the manuscripts 
sent from headquarters for review to the 
appropriate subcommittee, or to selected 
Institute members. 

During the past year, a special effort has 
been made to aid scheduling of approved 
papers available at headquarters. This has 
been aided by the policy of increasing the 
presentation of papers at the Fall General 
Meeting and District meetings. The sub- 
committee also aids the chairman of the main 
committee in organizing technical sessions 
not directly in the field of some one sub- 
committee. 

A memorandum on committee procedures 
for the handling of papers and planning of 
sessions was recently compiled and dis- 
tributed. 


Subcommittee on Electron Tubes. The 
eight working groups within the subcom- 
mittee structure have been completely re- 
organized, and work is now under way to- 
wards the promulgation of standards on 
electron tubes of all types; this work being 
undertaken in such a manner that proposed 
standards will not conflict with those of other 
groups or professional societies. 
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To insure against duplication of effort, 
liaison representatives have been appointed 
from the Committees on Instruments and 
Measurements and Electronic Power Con- 
verters; Joint Electron Tube Engineering 
Council Committee on Tubes; American 
Physical Society; and IRE Committee on 
Electron Tubes and Solid States Devices. 

The Working Group on Gas-Filled Ther- 
mionic and Cold Cathode Tubes and Photo- 
tubes is preparing definitions of terms and 
test methods on tubes in that field of activity 
for standardization. 

The Working Group on Cathode-Ray 
Tubes is preparing suggested standards of a 
similar nature on cathode-ray tubes. 

A group for the preparation of standards 
on mercury-pool cathode tubes has been 
organized. 

Another working group is preparing stand- 
ards on small tubes for entertainment use. 

The standards program on electron tubes 
is expected to be concluded before the end 
of the present year, at which time the stand- 
ards developed will be submitted to the 
Committee on Electronics and to the Stand- 
ards Committee for final approval. 

The Committee on Electronics, jointly 
with the Committee on Electronic Power 
Converters, is sponsoring a Technical Con- 
ference on Rectifying Devices to be held in 
Pittsburgh, Pa., May 19-20, 1952. 


Subcommittee on Nuclear Instruments. 
A Scintillation Counter Symposium was 
organized for January 29 and 30. This 
symposium was sponsored jointly by AIEE, 
IRE, the National Bureau of Standards, and 
the Atomic Energy Commission. Sixteen 
invited papers and approximately 25 con- 
tributed papers were presented. 


Subcommittee on Dielectric Amplifiers. 
This subcommittee was organized at the 
Winter General Meeting to take care of the 
new fast developing field in dielectric ampli- 
fiers, which are a high-frequency counterpart 
of magnetic amplifiers, except that they use 
the dielectric field instead of the magnetic 
field as the basis of their operation. 


COMMITTEE ON INSTRUMENTS AND 
MEASUREMENTS 


The responsibilities of this committee are 
largely horizontal, cutting across boundaries 
and being involved with the entire gamut of 
the electrical industry. As in previous years, 
this basic fact has made the activities of the 
committee quite varied. 

To maintain the broad front, the member- 
ship is approximately equally divided among 
those affiliated with educational institutions, 
laboratories, both government and industrial, 
utilities, and manufacturers. This distribu- 
tion has been most helpful in obtaining tech- 
nical paper reviews from an industry cross 
section applicable to each measurement 
problem. 

Again, because of this broad front the 
committee has a vice-chairman for the East 
and one for the West, and a secretary in 
each area. While the eastern officers are 
both able to attend meetings and accom- 
plish the major part of the work, those in the 
western area have broadened the coverage 
by sponsoring the many papers and activities 
in the Pacific Coast area. Because of the 
bulk of the work to be accomplished, paper 
reviews are handled by the respective vice- 
chairmen, who thereby become familiar with 
the activities and are able to function better 
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when advanced to chairman status. ‘This 
arrangement also divides the load and allows 
the chairman to retain an objective control 
of the activities. 

The first committee meeting of the year 
was held October 2, 1951, at headquarters. 
A luncheon meeting was held during the 
Winter General Meeting. A luncheon meet- 
ing is also planned for the Summer General 
Meeting. 

The Subcommittee on Geophysical Instru- 
ments is a new subcommittee formed for the 
purpose of sponsoring such activities as would 
seem pertinent under this subject. 


Subcommittee on Organization, at the 
Fall General Meeting, reported on a new 
structure which was approved unanimously. 
Technicalities in terminology were somewhat 
involved, but have largely been resolved.. 
The necessary regrouping is reasonably well 
in hand, and the agenda for the winter com- 
mittee meeting was in the new format for 
trial. It is believed that the subcommittee 
grouping will be placed on a modified basis 
for the new working year starting August 1, 
19523 


Subcommittee on Review of Standard 4, 
Measurement of Test Voltage in Dielectric 
Tests has submitted the final draft of the 
proposed new standard to the committee. 
After approval by this committee, it will be 
processed through appropriate channels. 


Subcommittee on Watt-Hour Meters has 
submitted a final draft of a bibliography on 
watt-hour meters. 


Subcommittee on Definitions indicated 
that the items in Group 30 are about ready 
to be submitted to the sectional committee 
for final approval. 


Subcommittee on Dielectric Measure- 
ments in the Field has started the prepara- 
tion of a test guide for such measurements. 
At the Winter General Meeting, this sub- 
committee divided the project into sections, 
and assigned working groups so that the first 
draft is now under way. 


Subcommittee on Recording and Con- 
trolling Instruments is planning a technical 
conference on recording and controlling in- 
struments to be held in Philadelphia this fall. 


Subcommittee on High-Frequency Meas- 
urements sponsored a session at the National 
Electronics Conference last fall, which was 
well-attended. 


Subcommittee on the Marking of Var- 
meters and Related Instruments, having 
published its report in Electrical Engineering, 
is continued in a stand-by capacity. Dis- 
cussion by mail is still continuing with the 
committee, and a supplementary report: of 
these discussions may be published within 
the year. 


Subcommittee on Co-operation With the 
Instrument Society of America (ISA) 
sponsored six papers in a geophysical tech- 
nical session at the Houston, Tex., 1951, 
Instrument Conference of the ISA. Plans 
are being made to sponsor a group of papers 
at the 1952 meeting of the ISA in Cleveland, 
Ohio, September 8-12. 


‘Subcommittee on Master Test Code for 
Power Measurements reports that the third 
draft of the code has been completed and 
reviewed, and is ready for advancement to 
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the main committee for review, comment, 
and the usual trial period. 


Subcommittee on Industrial Spectros- 
copy has pointed out that the name 
“emission spectroscopy” is a better name for 
its activities. It is expected that this work 
will be broadened into both emission and 
absorptive spectroscopy in the near future. 


Subcommittee on Master Test Code for 
Speed Measurements has mapped out the 
items to be covered in this code, a tentative 
outline has been produced, and preliminary 
items are being written for incorporation in 
an initial draft. 


Subcommittee on Navigation Instru- 
ments has held a preliminary meeting, and 
has investigated the work of others in this 
field; a study of the scope to be covered is 
in hand. 


Joint Subcommittee on Telemetering is 
planning a technical conference on the sub- 
ject to be held on the West Coast in May. 
There appears to be a rather high degree of 
interest in this subject in the California area. 


Joint Subcommittee on Electronic Instru- 
ments has three task groups covering speci- 
fications for vacuum-tube voltmeters, signal 
sources, and cathode-ray instruments. 


Other Activities. The Committee on 
Instruments and Measurements has some 
17 representatives on other committees; 
reports from those representatives at the 
Summer, Fall, and Winter General Meetings 
keep the committee members advised as to 
progress in those fields. ‘The latest repre- 
sentative to be appointed is to the Com- 
mittee on Electric Welding; this committee 
has requested assistance on the formulation 
of measurement procedures. 


COMMITTEE ON MAGNETIC AMPLIFIERS 


The Committee on Magnetic Amplifiers 
was organized as a subcommittee of the 
Committee on Electronics in the fall of 1948, 
and became a full committee of the Institute 
in January of 1951. The early work done 
on definitions and standards and published 
in the progress report of the Magnetic Am- 
plifier Subcommittee as AIEE paper 51-71 
(AIEE Transactions, volume 70, part 1, 1951, 
pages 445-9) has proved very effective in 
establishing a common ground for discussion 
of these devices. Much of the early uncer- 
tainty about terms, the assorted presenta- 
tions of data, and the misunderstandings in 
regard to basic concepts have disappeared. 

A wealth of technical and conference 
papers have appeared, and these are listed 
together with the entire art in “A Bibliog- 
raphy of Magnetic Amplifiers and the 
Saturable Reactor Art” (AIEE Transactions, 
volume 70, part II, 1951, pages 2104—23). 
The subcommittee, later the committee, has 
sponsored several technical sessions each 
year, one to three at each of the Winter and 
Summer General Meetings, and_ several 
sessions at other meetings. It sponsored a 
session on applications at the 1951 National 
Electronics Conference. 

The committee now functions through 
eight subcommittees, the activities of which 
are briefly recounted herein. 


Subcommittee on Definitions is endeavor- 
ing to define such difficult terms as gain, 
time constant, and drift. The broad field of 
these devices, the innumerable types of 
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applications and design variations, coupled 
with the nonlinear characteristics of the 
device itself, make it very difficult to provide 
uniformly significant definitions for these 
terms, which can tie in with reasonable tests 
and provide a fundamental basis for stand- 


_ardization. This is a valuable contribution 


to the art and good progress is being made. 

Further standardization work hinges on 
adequate definitions of time constant, drift, 
figure of merit, and so forth. Taking “drift” 
as a specific example, the drift of importance 
in various applications may be over a long 
period of time, or a short time, and may be 
due to aging, or to temperature changes. 
Hence the significance of these factors must 
be considered in adopting a definition. 


Test Code Subcommittee expects co 
present an interesting program at the Sum- 
mer General Meeting. In discussing accept- 


‘ance tests on cores, it developed that, in 


addition to fundamental tests, which estab- 


lish the characteristics of a core received 


from the manufacturer, a number of the 
fabricators are using various types of core 


' matching tests and other special magnetic 
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amplifier instrumentation upon which it 
would be very interesting to exchange notes, 
and, if possible, to provide demonstrations 
at the meeting. This plan is materializing 
for the Summer General Meeting. 


Materials Subcommittee has been espe- 
cially active, both in establishing standard- 
ized core dimensions, frequencies, and mag- 
netizations for core testing in the committee, 
and also in the sponsoring of technical con- 
ference sessions. The series of eight papers, 
four of which were joint with the Committee 
on Basic Sciences at the Winter General 
Meeting, covered all phases of the applica- 
tion of oriented nickel-iron alloys and ferrites. 
The discussion covered the phenomena pe- 
culiar to these materials such as the differ- 
ences between dynamic and d-c hysteresis 
loops. Particular attention was devoted to 
the high-frequency characteristics with ultra- 
thin alloys and ferrites going up into the 
megacycle range, where the devices are being 
applied to computers and memory storage 
devices. A similar treatment of rectifiers is 
planned next. 


Application Subcommittee has the func- 
tion of encouraging submission of applica- 
tion papers, and providing sessions where 
they may be brought together. It is also its 
purpose to encourage submission of applica- 
tion papers on magnetic amplifiers in the 
other committees of the Institute, so that the 
advances in this new field may be brought to 
the attention of all interested. 


Nonlinear Circuit Subcommittee is func- 
tioning at present through limited committee 
meetings in which a mutual understanding 
of the current theoretical methods and their 
assumptions can be obtained. 


Dielectric Amplifiers Subcommittee, due 
to the interest of a large part of the member- 
ship and the close similarity between mag- 
netic and dielectric amplifier technology, has 
been placed under the Committee on Mag- 
netic Amplifiers. A paper covering steady- 
state characteristics was offered for the 
Binghamton meeting. 


COMMITTEE ON METALLIC RECTIFIERS 


The Committee on Metallic Rectifiers 
held meetings in Toronto, Ontario, Canada, 
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June 1952, and in New York, N. Y., January 
1952. Following each meeting, the com- 
mittee sponsored sessions, each including 
six papers on metallic rectifiers and rectifier 
equipment. There were about 100 in 
attendance in Toronto and 200 in New 
York. 


Definitions Subcommittee reviewed the 
comments and recommendations from Na- 
tional Electrical Manufacturers Association. 


Patents Subcommittee completely re- 
arranged the list of patents and brought 
them up to date. 


Bibliography Subcommittee reported 
that a new addition was in preparation. 


Test Code Subcommittee began prepara- 
tion of a test code for obtaining the electrical 
characteristics of metallic rectifiers. 


Technical Subcommittee prepared a 
report on capacitor loading of metallic 
rectifiers. 


COMMITTEE ON NUCLEONICS 


Although there continues to be intense 
activity in fundamental investigations in the 
field of nucleonics, most of this falls outside 
the interest of electrical engineers, and it is 
quite adequately reported in the publications 
of the American Institute of Physics, and 
related organizations, except the consider- 
able part which remains cloaked in secrecy. 
Most of the work under the extensive pro- 
grams of the Atomic Energy Commission 
which is of an engineering character falls 
within the fields of mechanical and chemical 
engineering. Here, secrecy considerations 
severely limit the amount of material avail- 
able for discussion or publication. 

In the fields touching on the electrical 
engineering, instruments and measuring 
techniques needed in nucleonic investiga- 
tions, almost without exception, use elec- 
tronic devices, and are quite closely akin to 
those used in other broad fields. Therefore, 
it has seemed more appropriate that instru- 
ments of interest to electrical engineers, and 
open for discussion in forums of AIEE, 
should be handled by the Committee on 
Nucleonics, or by the Committee on Instru- 
ments and Measurements through the exist- 
ing joint committees. 

During the past year, the Committee on 
Nucleonics was made rather painfully aware 
of the severe restrictions that result from 
secrecy regulations. In three cases, papers 
tentatively scheduled for presentation were 
written with great care in an effort to avoid 
the disclosure of information classified as 
secret, but in each case formal clearance by 
the agencies of the Atomic Energy Comumis- 
sion was either not forthcoming, or was so 
long delayed that it could not meet the 
Institute schedules, even under the most 
liberal interpretation. 

Lest it be thought that this analysis of the 
situation overlooks the potential development 
of electric power using nuclear fuels, it is 
pointed out that few of the many technical 
problems that must first be solved come 
within the field of electrical engineering; 
they are predominantly problems of me- 
chanical and chemical engineering, includ- 
ing many in the field of metallurgy. 

It is believed, therefore, that the Com- 
mittee on Nucleonics should be kept rather 
small on an essentially “‘stand-by”’ basis until 
circumstances justify more extensive activity. 
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AWARDS 


EDISON MEDAL 


The Edison Medal for 1951 was awarded 
to Doctor Charles F. Wagner, Consulting 
Engineer, Westinghouse Electric Corpora- 
tion, “for his distinguished contributions in 
the field of power system engineering,” and 
was presented to him on January 21, 1952, 
during the Winter General Meeting. 

The medal may be awarded annually for 
meritorious achievement in electrical science, 
electrical engineering, or the electrical arts. 
Awards are made by a committee of 24 
members of the Institute. 


LAMME MEDAL 


The Lamme Medal for 1951 was awarded 
to Arthur E. Silver (retired), Ebasco Services, 
Inc., “for his pioneering of rural electrifica- 
tion by designing the simplified farm-type 
transformer combined with high voltage, 
long span, and common neutral line con- 
struction.”” The medal will be presented to 
him on June 23, 1952, during the Summer 
General Meeting. 

The medal may be awarded annually by 
a committee of nine members to a member 
of the AIEE for “meritorious achievement in 
the development of electrical apparatus or 
machinery.” 


JOHN FRITZ MEDAL 


The John Fritz Medal may be awarded 
annually for notable scientific or industrial 
achievements by a board of award composed 
of representatives of the American Society of 
Civil Engineers (ASCE), The American 
Society of Mechanical Engineers (ASME), 
American Institute of Mining and Metal- 
lurgical Engineers (AIME), and AIEE. 
The 1952 medal was awarded to Erwin 
George Bailey, Vice-President, Babcock and 
Wilcox Company, “for outstanding engi- 
neering achievements in the field of com- 
bustion and distinguished service to his fel- 
lows in advancing the engineering profession. 

The medal was presented to him on No- 
vember 28, 1951, at the annual meeting of 
ASME. 


HOOVER MEDAL 


The Hoover Medal for 1951 was awarded 
to William L. Batt, head of Economic Co- 
operation Administration for Great Britain, 
and was presented to him on November 28, 
1951, at the annual meeting of ASME. 

The Hoover Medal is awarded by a board 
representing the ASCE, AIME, ASME, and 
AIEE “for outstanding civic or humanitarian 
activities constituting distinguished public 
service.” 


MARSTON MEDAL BOARD OF AWARD 


This medal is presented annually at the 
commencement exercises of Iowa State 
College to a graduate of that institution who 
has achieved success in his field of engi- 
neering activity. 

The medal was awarded in the year 1951 
to a member of the AIEE: Ralph Waldo 
Atkinson, Chief Research Engineer of the 
General Cable Corporation, Bayonne, N. J. 


WASHINGTON AWARD 


The Washington Award for 1952 was made 
to Doctor Henry Townley Heald, Chancellor 
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of New York University, “for distinguished 
leadership in engineering education, indus- 
trial technology, scientific research, and civic 
affairs.” It was presented at a joint dinner 
in Chicago, Ill., on April 21, 1952. 

The award is made annually to an out- 
standing engineer, a citizen or resident of 
the United States, who ably has served 
human needs. It is administered by a com- 
mission representing the Western Society of 
Engineers, ASCE, AIME, ASME, and 
AIEE. 


ALESSANDRO VOLTA MEMORIAL FUND 


The Board of Trustees of the Alessandro 
Volta Memorial Fund made the first award 
of the fund under Institute auspices to 
Giovanni Malaman of Milan, Italy. Mr. 
Malaman is a graduate of the University of 
Padua and an employee of the Edison Com- 
pany of Milan. Under the grant from the 
Volta Fund, he has been spending the past 
academic year at Yale University taking 
graduate work relating to the stability of 
electric power systems and machinery. 

During the Winter General Meeting, a 
small luncheon in honor of Mr. Malaman 
was given by the Institute, attended by 
President McMillan, members of the Board 
of Trustees of the Volta Fund, and others. 

Subject to the necessary arrangements 
being worked out, the Board of Trustees has 
voted to award the second Volta Fellowship, 
for the academic year 1952-53, to Enrico 
Chiesa of Milan. Mr. Chiesa is a graduate 
of the University of Milan, and is employed 
by the General Electric Company of Milan. 
For his year of study, he proposes to specialize 
in electronics and servomechanisms. 


CHARLES LeGEYT FORTESCU£ FELLOWSHIP 
COMMITTEE 


The availability of this award was brought 
to the attention of the department heads of 
electrical engineering in the country that 
offer accredited programs. Financial state- 
ments were reviewed by the committee 
members, and it was decided to award two 
fellowships for the academic year of 1952-53, 
each fellowship carrying a stipend of $1,200. 
A total of 22 applications were received. 
All applicants appeared to be highly quali- 
fied. 

The recipients of the award for the coming 
year are Amar G. Bose, a graduate student of 
the department of electrical engineering at 
Massachusetts Institute of Technology, and 
James E. Shea, a graduate of the University 
of Connecticut department of electrical 
engineering. 


ALFRED NOBLE PRIZE 


The Alfred Noble Prize for 1951 was 
awarded to Eldo C. Koenig, Associate 
Member AIEE, for his paper “An Electric 
Analogue Computer Using the Photocell as 
a Nonlinear Element.” 

Fourteen AIEE papers were eligible for 
the prize and from these Mr. Koenig’s paper 
was selected and presented to the committee. 
Eligible papers must have been written by 
members who have-not reached their 31st 
birthday at the time when their papers were 
submitted for publication. Each of four 
other societies also select a best paper. 
These societies are ASCE, ASME, AIME, 
and the Western Society of Engineers (WSE). 
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Each society is permitted to make one entry. 
A handsome certificate and substantial cash 
award is made to the winner. 

The prize was created in 1929 to per- 
petuate the achievements and ideals of 
Alfred Noble, Past President of ASCE and 
WSE. It has been awarded 18 times, in- 
cluding 9 times to AIEE members. 


JOINT ACTIVITIES 


UNITED ENGINEERING TRUSTEES, INC. 


For the four Founder Societies, the United 
Engineering Trustees, Inc., administers the 
funds and property in the Engineering 
Societies Building, the Engineering Societies 
Library, and the Engineering Foundation. 
It also serves as Treasurer of the Engineers’ 
Council for Professional Development. 

While continuing to seek possibilities for 
obtaining a new building, the Board of 
Trustees has endeavored to keep the cost of 
repairs and renewals to a minimum. 


ENGINEERING FOUNDATION 


The Engineering Foundation is a depart- 
ment of the United Engineering Trustees, 
Inc., and its general objective is “the 
furtherance of research in science and 
engineering.” 

The AIEKE representatives on the Engi- 
neering Foundation Board report that the 
Foundation made the usual research grants 
within its budget, totaling $35,800; that 
consideration was given at several meetings 
of the Board to methods of stimulating engi- 
neering research projects, and to methods of 
financing additional work in areas of proper 
interest to the engineering profession as a 
whole. Members of the AIEE may obtain 
copies of the Annual Report of the Engi- 
neering Foundation for 1951 by addressing 
a request to the Director at 33 West 39th 
Street, New. York 18, N. Y. 


ENGINEERING SOCIETIES LIBRARY 


The library is a department of the United 
Engineering Trustees, Inc., and was formed 
by combining the separate libraries of the 
ASCE, AIME, ASME, and AIEE, and is 
conducted as a free public reference library. 

In addition to affording the use of a large 
collection of engineering books and period- 
icals, the library renders special services 
such as bibliographies, translations, photo- 
stats, searches, and book loans by mail. 


Observations 


1. While the library could use more 
money to raise salaries and otherwise pro- 
vide for more efficient service, there is a 
general opinion in the Library Board that 
income will follow if the services are more 
generally understood and used by the pro- 
fession within and outside the Founder 
Societies. There has been a growing use of 
such services as _ photostats, microfilms, 
searches, and translations. The income 
from these sources have increased three- 
fold in the last 20 years. In the same period, 
income from the Founder Societies has in- 
creased about 50 per cent. This has been 
entirely the result of the rise in membership, 
because the library contribution per member 
has remained fixed for that period. 

2. The Board has discussed and devised 
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various means of carrying the story of the 

library to the membership of the Founder 
Societies and others around the country. 
The director is traveling more to conventions _ 
and other occasions where he can effectively | 
represent the library. Progress has been 
made toward the preparation of a set of | 
slides and a ‘“‘canned”’ lecture to be offered — 
to Section meetings as a short feature to be — 
included on the programs. Displays are — 
being prepared for conventions. 

3. The purpose of this promotional work 
is to encourage more use of the library and — 
its facilities as a research tool by individuals 
and corporations, and perhaps to attract 
expressions of appreciation in the form of 
tax-free contributions to augment the income 
of the library. 

4. Certain technical societies outside the 
Founder group contributed a total of over | 
$2,000 during the past year. | 

5. The library makes about 35,000 service 
contacts in a year’s time, about half of these 
representing visitors to the library. The 
trend is for the nonvisitor contacts to increase. 
Whether this is an indication of wider use or 
merely less leisure time to visit the library is 
not clear. 

6. A distressing amount of vandalism 
was reported during the past several years. 
The Board authorized an expenditure of 
about $500 for a rearrangement of facilities 
to combat the evil. The results of this move _ 
are not yet known. | 


Conclusions 


1. The library is ably directed, and is 
meeting the current demands of the profes- 
sion as efficiently as its funds and facilities 
permit. 

2. The most serious limitation is imposed 
by the inability to staff the library with 
high-grade personnel. The salaries available 
cannot attract good people and hold them. 
There is a general shortage of librarians. 

3. ‘The lack of adequate personnel delays 
the critical selection and evaluation of mate- 
rial that is essential in trimming down the 
stacks and keeping the collection in good 
working condition. 

4. The library is not used by the member- 
ship of the Founder Societies to nearly the 
extent that it should be. Its services should 
be better known and appreciated throughout 
the country. Its use should be more exten- 
sive and intensive. Members outside New 
York should be using the services to a much 
greater extent than they are. 


ENGINEERS’ COUNCIL FOR PROFESSIONAL 
DEVELOPMENT 


The principal activities of ECPD include 
programs for the guidance of young persons 
thinking of entering the engineering field, 
the accrediting of curricula of engineering 
schools, and encouragement and assistance 
to individuals in their engineering and cul- 
tural studies during several years following 
graduation. The council represents ASCE, 
AIME, ASME, AIEE, The American Insti- 
tute of Chemical Engineers (AIChE), . the 
Engineering Institute of Canada, the Ameri- 
can Society for Engineering Education, and 
the National Council of State Boards of 
Engineering Examiners. 

The current administrative year of ECPD 
has shown an encouraging amount of unity 
of purpose and action on the part of its 
member bodies. AIEE participation is at 
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least comparable with that of any member 
group, four of the seven standing committees 
having AIEE members as_ chairmen. 
Extensive work on a national basis is being 
pursued in the matter of guidance for second- 


_ary school students seeking entrance to engi- 


neering colleges, this work being of particular 


_ importance in view of the impending short- 


‘age of engineering graduates. For con- 


_ tinued training of young engineers who have 


just entered industry, a pilot project is about 


to be initiated at a location as yet undeter- 


_ mined. The large regional committees es- 


tablished for accreditation of undergraduate 
engineering curricula are being expanded. 
Studies under way concern the adequacy and 
standards of present-day engineering educa- 
tion. The continuing work of the Council is 
carried on under the general approval of its 


_ sponsoring bodies. 


ENGINEERS JOINT COUNCIL 


The principal functions of EJC are to 
study matters of mutual interest to the five 


' member. societies, ASCE, AIME, ASME, 


. 


AIEE, and AIChE, recommend joint action 
when desirable, and administer activities as 
authorized by the societies. The member- 
ship includes the two most recent available 
past presidents and the secretaries; also, the 
presidents as ex officio members without 
votes. 

The Engineering Manpower Commission 
of EJC has continued its extensive efforts to 
aid in the establishment of policies for the 
most effective utilization of engineers both 
in the Armed Forces and in civilian employ- 
ment, and has distributed to all high schools 
in the country material intended to cause 
many more students to enter the engineering 
schools. 

The Exploratory Group to Consider Fur- 
ther Unity in the Engineering Profession, 
composed of representatives of 15 engineer- 
ing societies, submitted a report in December 
1951, which is now before all of the societies 
for action. The report is based upon a 
recommended expansion of EJCG under 
Plan A. 

EJC was represented at the second meeting 
of UPADI (Union of Pan American Engi- 
neering Societies) in Havana, Cuba, April 
19-23, 1951. Preparations are being made 
for the third meeting in New Orleans, La., 
August 25-30, 1952. 

At the request of the United States Salary 
Stabilization Board, EJC organized a panel, 
in August 1951, to prepare a statement of 
principles based upon the effects of anti- 
inflationary regulations on engineering salary 
structures. Recommendations were sub- 
mitted in September 1951. 

Many other matters were also considered 
during the year by the EJC and its commit- 
tees. 


JOINT AIEE-IRE CO-ORDINATION COMMITTEE 


This committee has now been functioning 
for about 2 years. It consists of two repre- 
sentatives of each Board of Directors. Its 
function is to discuss questions of mutual 
interest and to recommend appropriate 
action and procedures in connection there- 
with. 

During the last 12 months, one meeting 
was held, at which such topics as the opera- 
tion of joint Student Branches, the evaluation 
of foreign schools where students apply for 
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Student membership, and the conduct of 
joint conferences were considered. 

It seems likely that better co-ordination 
could be obtained if the committee met at 
least twice each year. 


REPRESENTATIVES 


AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 


The AIEE representatives on the Council 
of the AAAS report that no joint activities 
between the Institute and the AAAS were 
conducted during the past year, nor has any 
matter arisen in the Council of particular 
interest to the AITEE. 


GENERAL ELECTRIC EDUCATIONAL FUND 
FELLOWSHIP COMMITTEE 


Applicants and Awards for 1950-51, 
1951-52, 1952-53 


1950-51 1951-52 1952-53 
a a a 
Hi, es 3, eee 
ceteh (BS All ae 
Field ane 4 43 e 
Chemistry....... MR ere De crs VORA EAD OOD Dilan 
Phiysicsitecteieaivees DG ees Atcas Mitac tae Om ae 
Industrial 
Management..12.......... Woe reece Dp 11 
Metallurgy...... fe ee lenencah: eRe eS 30 meters cl 
Mathematics.... 1......-.-> ieee he 1 
Astrophysics.......--+++s++2+etr reese ess 2 
GSeatistilesbier ate cetmelonste «+ oii nce oleysistcierabentsale 1 
Engineering 
Electrical..... AWS seas asco U3 or aot cote. 24 seo 
Mechanical... 7.....-++-. Goren Or ates Sica 
Chemical..... Die stehidll Sanat OES eo binrwatele Cie 
(Oniilkeacsosocc bP eet emo ere esr cre 1 
Geological’ sentria ee eet 
Aeronautical. ....00.-ssccetw seers estes 1 


* Subject to change, depending upon acceptance by 
award winners. 


NATIONAL ASSOCIATION OF CORROSION 
ENGINEERS 


The fourth annual meeting of the Inter- 
Society Corrosion Committee was held in 
Galveston, Tex., on March 13, 1952, in 
connection with the eighth annual conference 
of the National Association of Corrosion 
Engineers. Written reports in varying de- 
grees of detail were received from 18 of the 
30 technical societies and government agen- 
cies represented on the committee, covering 
current and projected work in corrosion re- 
search and prevention. These reports, and 
other reports and discussions at the meetings 
of the committee, are of much value in co- 
ordinating activity in the wide and varied 
field of corrosion. Further helpful steps in 
this direction have been taken in the work of 
subcommittees on a Directory of Corrosion 
Research Activities and Workers and on 
Definitions and Terminology. 

The sponsor organization of the committee 
is the National Association of Corrosion 
Engineers, which participates on an equal 
footing with other represented societies in 
the work of the committee. This association 
has an organization of 19 technical practices 
committees, which deal with many sectors of 
the general field of corrosion. Of special 
interest to AIEE members probably will be 
two of these committees working on different 
aspects of cathodic protection, and a third, 
recently formed, on corrosion by de-icing 
salts. 
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NATIONAL ELECTRONICS CONFERENCE 


The seventh annual National Electronics 
Conference was held in Chicago, Ill., Octo- 
ber 22-24, 1951, with a record attendance 
of 4,100. Three general and 76 technical 
papers were presented. Other parts of the 
conference were a large exhibit of electronic 
components and equipment, and a program 
of events for the ladies. 


NATIONAL FIRE WASTE COUNCIL 


The two AIEE representatives attended 
the thirtieth annual meeting of the National 
Fire Waste Council, which was held in 
Washington, D. C., on April 4, 1952. The 
theme of the meeting was ‘Toward Better 
Community Fire Protection.” The speakers 
emphasized the importance of team work of 
groups, including engineers, boy scouts, and 
others, in fire prevention. During 1952, the 
Council is making a special drive to make 
student housing fire safe. 

The AIEE Student Branches might well 
give consideration to fire prevention, as elec- 
trical failures are reported as being the cause 
of about one-fifth of all fires in this country. 


NATIONAL RESEARCH COUNCIL 


The National Research Council of the 
National Academy of Sciences has been 
active in many fields during the year. Of 
particular interest to engineers are its High- 
ways Research Board, its Building Research 
Advisory Board, its Conference on Electrical 
Insulation, and its Committees on Residual 
Stresses and Ship Steel. 

The Council has given much attention to 
the problem of relieving the deficit of trained 
scientific personnel and of finding qualified 
men to aid the military establishment. It has 
also co-operated with the Department of 
State in the international exchange of per- 
sons and the Fulbright program. 


THE THOMAS ALVA EDISON FOUNDATION 


The Thomas Alva Edison Foundation, 
Inc., was established in 1946, having as its 
purpose ‘Exclusively for such charitable 
scientific, literary or educational purposes 
within the United States or its possessions as 
in the judgment of the directors or trustees 
of the corporation shall be in furtherance of 
the public welfare and tend to promote the 
well-being of the people of the United States 
ice pone to develop means and methods to re- 
duce to practical use the results of such in- 
vestigation, research, and discovery ....+ to 
provide for the teaching and dissemination 
of knowledge and publication of data of all 
iiads) eters > to establish or maintain in whole 
or in part, charitable, scientific, literary or 
educational activities, agencies, institutes, or 
corporations or aid any such activities..... om 

The activities of the Foundation include 
the operation and maintenance of the labo- 
ratory of Thomas Alva Edison as a museum 
open to the public. 

Until December 31, 1947, no grants or 
loans had been made and no reports pub- 
lished. * 

In a letter from the Foundation to the 
AIEE January 8, 1948, it was requested that 
five representatives of the Institute be ap- 


* See 1948 issue of “American Foundations and Their 
Fields—VI,” Raymond Rich Associates, New York, 
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pointed to an Engineering Societies Com- 
mittee. 

The immediate objective of this com- 
mittee was to secure the wholehearted co- 
operation of the engineering societies de- 
voted to those branches of engineering in 
which Mr. Edison’s inventions play an im- 
portant part. 

In accordance with the Foundation’s 
request, the following five representatives 
were appointed: T. F. Barton, R. K. Hona- 
man, M. D. Hooven, A. E. Knowlton, and 
R. T. Henry. Since Mr. Henry’s retirement, 
G. J. Lowell has been appointed to replace 
Mr. Henry. 

Among recent activities of the Foundation, 
may be mentioned particularly the sponsor- 
ship of educational seminars. These have 


brought together people from industry and 
from education for the purpose of discussing 
problems related to the education of engi- 
neers. Educators at the secondary school 
level and particularly those concerned with 
the guidance of high school graduates have 
participated in these seminars. 

The Foundation also conducts a series of 
public lectures each year, most of which are 
given in Newark, N. J. 

None of these activities have directly in- 
volved the engineering societies and there 
have been no meetings of the Engineering 
Societies Committee since the appointments 
were made, but representatives of the AIEE 
on the Foundation have from time to time, 
as individuals, been consulted by the Execu- 
tive Director of the Foundation. 


APPRECIATION 


In common with the annual reports for 
recent fiscal years, this report for 1951-52 — 
presents records of continuing rapid growth ~ 
in membership and significant expansion of © 
technical activities. For the splendid activi- 
ties and developments of the year, the Board 
of Directors expresses its appreciation and 
thanks to the general and technical com-— 
mittees, to the District, Section, and Branch 
officers and committees, and to the member- 
ship in general. 

Respectfully submitted for the Board of 
Directors. 


H. H. HENLINE 
Secretary 
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Balance Sheet, April 30, 1952 


ASSETS 


LIABILITIES 


Property Fund Assets: Property Fund Reserve... sccias Hani entes pales ieee ae eerie $ 529,395.45 
One-fourth interest in physical properties of United 
Engineering Trustees, Inc.: 
Land, buildings, and equipment (less 7S maaan 
and renewal reserve).......... ‘ ists $293,021.26 
Funded depreciation and ‘renewal r reserve. 205,427.22 
otaltegr ett jee eee oe eee eye 47 ee F498, 448.48 
Equipment: 
Library (nominal value).. oie 1.00 
Office furniture and Fearne (ess reserve tee ee 
preciation, $38,562.77). . aoine ee 27,944.62 
Works of art, etc.............. slayayeie. of (ers ¥ kiaieterreiahe 3,001.35 
Wotaleproperty fund assetssae n,n mele see ee co cneee cee oe $ 529,395.45 
Restricted Fund Reserves (Exhibit C): 
Restricted Fund Assets: 
Reserve'capital'funds........../s)\: se cae see eoeece eee eee $584,167.97 
Securities—at cost (quoted market value, Life membership fund............<< +.<« ta ROOF 
$699,466.25)—Schedule 1.............0.00000- $624,714.94 Member-for-Bite'fund.). ..0...aje ascii cee ince neeee 14,685.66 
Cash (including $7,092.28 Canadian funds) : International Electrical Congress of St. Louis Library 
Reserve capital fund), avers ocisiaicies se eghoe wane eee 736.26 fund.. nus fsitelele A a 6,618.24 
Hafemembership fund ’...c.s0--12+2+ssmess-se0.- 1,668-37, Lamme Medal fund.. sleierossiie aitatadetensie’s ap etetatels a Steiiere) ciara 4,167.91 
Member-for-Life fund s+. sce ss tt tees one ale 4,824.21 Mailloux:fund) i ecrasrser. ns se ee a ee 1,024.50 
International Electrical Congress of St. Louis Volta Memorial'fund@..- ©. «eso: sient css een ieee: 18,548.55 
Dibraryitunds cies: ecichs desis ee aatoeeeeeee «ace 1,575.54 Retired employees insurance fund.......+....-...0 2,000.00 
amine Naedal pnd. jeer aaa eee cienien 205.93 __ 
Maillouxfindscanncwn ce cciecnca occ teeta 1,024.50 
Volta Memorial fund.. pict nabecaacno 922.30 
Retired employees insurance fund Sea ee le ae Ne 2,000.00 
Accrued interest receivable. ...... 0100 0.+seeeeenees 251.85 Lotal restricted:fund reserves-ens sees se eee eee 637,923.90 
Motal restricted fund assetss.-eess0 sees ce cite eaeicks econo 637,923.90 
Operetite Vemd Asters: Operating Fund Reserve, Liabilities, Etc.: 
A : Accounts'payablewe.1...:.. seseeeakictee ooeceen 
Cash (not including $2,718.13 for Federal taxes Dees eee Cae ee 9°30, 7585 1 
Rt ee ee BU OOO OTC TG OO OOS $ 42,402.30 Duet porate in advance.. : rionseiapee 4,440.33 
Members—for dues (less reserve, $13,500.00)....... 11,483.41 catstabeoanisat dues advanced by applicant for frees an 
AAVETUSETS vsicecics ac teAte ron Meee eo es yan au eee Sint nceecome ota aw Rae a : ; 
ule ee focaeeio es 3, re a Subscriptions to publications received in advance 24,528.29 
Miscellaneous (less reserve, $1,500.00)...-......... 6,115.53 Peery an eum pee os eee 
Accrued interest receivable... sneha. seh ole on cue 2,201.77 P Ste, Renerve: EME IB aie ipietsy 2a se 53,654.40 
Inventories: 
Hransactions, eteisn.es ccs sesan ee eee HOtOnAteHoboD 3,121.00 
Text and cover DAPPER sis, sisterenareliets: oe er choteralereveterc eres at 17,125.79 
Badges mmemvcsnitenmtetiin cree 7,676.77 
Deferred charges: 
Production charges for May issue of Electrical 
Le NEINCETINE wae aere eee soe oa ee ea ee 217, 525/92 
PE rayveliadvancess...cte: sider cibadieiee ties en see 1,150.00 
Wotaltoperating furcdassetsuanent late eee soe eee 116,714.86 Total operating fund reserve, liabilities, etes...2..c.¢.c0cccesss 116,714.86 
Totaly rremereet ts ee etn eae cst ee teres cite $1, 284,034.21 Wotall ics. crus: ce. Gottes eee eee - -$1,284,034.21 
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Capital Membership for-Life St. Louis 


Medal Mailloux 


Exhibit B Statement of Income and Operating Fund Reserve for the Year Ended April 30, 1952 
Income: Total Income (forward)..........eeeeseneeeeeeeeeees . $983,244.75 
Dues (including $230,586.00 allocated to Electrical Expenses (forward)............+- Goanoad secaddecd $634, 864. 79° 
Engineering subscriptions)... ......++++seesseeeee- $491,821.37 Standards) Committee seniccs easels dein eo osieicieleie/eienieiett 18 B20 On 
Advertising in Electrical Engineering....... 1.0000 +00+005 255,952.00 Technical committees... .. ceiesivrece wie ie alsisisierwissl ane y 16,854.07 
MF ANSACHONS SUDSCKIDUIOUS. « ./0\s) s1<iajs)h 4 «viel siecle asin at 15,464.20 Committee on Public Relations..............++++ 8,976.87 
Electrical Engineering subscriptions..........-+++e+e+-++ 33,680.88 Constitution and Bylaws Committee. ..........--+++++- 2,588.16 
Miscellaneous publications (preprints, Standards, and Edison Medal Committee............0eee en eeeeeercce 390.15 
other publications)....... apsyeuaicustatstereeetenckonsiatl<yeteh 62,9 31d7; Lamme Medal Committee..........2+00eeeeeeeeeeeee 101.45 
mtudents? fees... 6.6... 5s. sss Soibletoo mo baceoens gee 35,797.50 Traveling expenses: 
Entrance fees.......... OE aoaodo ee 2a, 4 re 30 Geographical Districts: 
Registration fore Testinte! meetings and ectinical Executive committees..........00-eeeeeeseceees 9,739.03 
CONLETENCES 6.605 ccc de cee es Phares Mae nineere enna wl SOOT AO Vice-Presidents........ SPA LET oe aretha Sakae ake ~ 2,041.79 
Membership badges... .... 2.2.22 ee cece ee ee sees eeeee 4,726.09 Conferences on student activities...........+2+--.- 19,803.76 
BGAN fet fees cyto e aie von eee el aot whe) Kips wis aw ate, anevayeue wits is cag. eye 4,020.00 Board of Directors..........0seeecececesececececes 13,071.57 
Interest and dividends on investments of Reserve Nominating Committee......... APoEaobbaAdpGheads 1,468.96 
Capital Fund..........0s2scec cece cece ec seeee 27,644.55 President’s appropriation...........0+es sees erences 756.27 
Refund of prior year contribution to Engineering Institute representatives.... . Seperate erarcteie arotenetetsi avons 160.00 
Manpower Commission of Engineers Joint Council.. 2,082.50 Centennial of Engineering,...........2+-- +s seeeeeeee 1,000.00 
——— = Administrative expenses...... 200200 ee cere cere cece eee 117,322.15 
BL Otall 1COWIS je e's eve ele ele ein lo es cisiafo'@ahals wis alaels, «1 Simin Sie eyeisie/cie:io/eie.e « $983,244.75 Geographical Districts—Branch paper prizes. . ate ae 761.96 
; Institute prizes........ 00s cece cscs cece cece eseeces 595.86 
Expenses: Retirement system AIEE—normal contribution......... 9,610.30 
wae American Standards Association. . Aocass 1,500.00 
Publications expense: Conference of Engineering Societies ‘of Western. Europe. . ‘ 906.27 
Electrical Engineering text..... +. .e eee - $198,764.61 Engineers’ Council! for Professional Development........ 5,160.70 
Electrical Engineering advertising........ 122,456.75. .$321,221.36 Engineering Foundation Project—Welding Research. .. . 250.00 
: = Sane Engineers Joint Council...........2+se0eeeeereeceees 1,612.28 
Transactions. RRO SSE AIA OR TORO IOT 0 SAO Devens SEE Dx 29,240.62 National Council of State Boards of Engineering _ 
Er OGHRCANE Seite Ratslels ate) ares) Chaislele “oie lrieiesat natn share eel, Joes tiy OOD a9 Examiners. . : 500.00 
SOVEaT BOOK: sje aisiercisisis cree sit eteeees ctees cine 22,984.42 United States National Pe AM te ae 
Bimonthly publications (including technical division Commission on IJumination............--.+-++:. 300.00 
questionnaire, $2,693.81).........--. vos 3,269.22 National Fire Protection Association...........-.++-++ 100.00 
Miscellaneous publications (preprints, "Standards, United Engineering Trustees, Inc. : 
and other publications)..........+--+++++es++e0: 47,259.46 Building assessments............+-+20:0seereeeeee, 22,373.99 
Institute meetings... ........ 00 eee ee ee eee e ee ee ee eee 33,303.50 Library assessments......-.00 00200000 ccee sree eens 16,697.55 
Institute Sections.......... 2.02 ee cece ee eee e eee rete 96,614.74 Library retirement plan........... 3,899.20 
Institute Branches, including py ei EtG... sees 11,828.64 Membership badges.......-.-+ 0000 ce eeceeeeeeeeeees 6,924.74 
Finance Committee.......- +00. -eee eect ee ee terres 850.00 JLegal serviGes.i.. jcc on soe ciinessicns “siecle eer ese se 250.00 
Headquarters Committee......--- +--+ ee esse er reeeeee 333.20 Rent, etc.—Editorial office, 500 Fifth Avenue.......... 6,908.91 
Membership Committee......-. +--+ +202 ++-2 ee ereeree 23,893.90 Exchange allowances... ......0-seeeseee es erseeeeseee 8,920.16 
Sg at ee, Provision for doubtful accounts. aes 7,300.00 
Rioerpan dee eee erie ce cet t-Peein cites = 21° 9094 C0419, 89859248 aie Transfer to Property Fund Receveitan funiture eae 
fixtures ExPeNseS.... 6.0.0 e cece ee ce eet e eee teaes 4,284.91 
Total expemses....... 0. cece cece cece erence cetera seen ewes cetes 946,821.86 
Excess of Income over Expenses for the Year............--++++++++ $ 36,422.89 
Operating Fund Reserve, May 1, 1951.........++-++ esse -sssreees 17,230.52 
Operating Fund Reserve, April 30, 1952..........-.+.+--+++++0+- $ 53,654.40 
AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS 
Exhibit C Statement of Restricted Fund Reserves for the Year Ended April 30, 1952 
International 
Electrical Retired 
Reserve Life Member- Congressof Lamme Volta Employees 


Memorial Insurance 


Total Fund Fund Fund LibraryFund Fund Fund Fund Fund 
Balance, May 1, 1951 eee 2 $602,355.33. .$548, 767.87. .$7,357.51. $12,719.21. .$6,608.69. .$4,440.44. .$1,023.44. .$19,438.17. - $2,000.00 
Additions: 
at orilas Ee Sed arth ay eee 2 281/098. 07. eren ens ar eve $ 137.50..$  262.50..$ 137.50..$ 157.34..$  20.56..$ 382.67 
Interest on bank balances.......-+ eee er er cece erceeees A tear 38.07 pa 
Allocated portion of dues...... 0. .0e+se reer eser recess O16 Osc otslere.sceieleiotet 4 elelseieie etveeres 5 
Profit (loss) on sale of securities, etc......-+++ +--+ +0000? 35,063.57... 35,400.10. .6.... 02 cere eee cece er eres ee ce ncnee (254 JB Ri mistereinereeereret (81.66) hn! 
ThatiG EMERSON ba cocoon eet URE oe Une Bao a eon 38,815.71. .$ 35,400.10. .$ 175.57. .$ 2,878.50..$ 137.50..$ (97.53) .$ 20.56..$ 301.01 
Total nd a cetera vicp ds oo gon ie <e8s er was $641,171.04. .$584,167.97. $7,533.08. .$15,597.71. .$6,746.19. $4, 342.91. .$1,044.00. $19,739.18. .$2,000.00 
Deductions: 
Authorized withdrawal from Life Membership Fund. ee $ S22U0l es pleneeemer ene OazeOl 
Purchase of medal, cost of panes < etc. pce ° 
$101.45 paid from operating fund).. aie ad 175.00 pees $ 175.00 June 
Library purchases.......-++-+++-> Ee apara ey sleiereraalainise'8\" 147.45 ast Sey DPR baaéep aoe ses c : 
Traveling expenses—District Branch prize winners. 912.05 Pep ot 205 er ontre 
A es Ca oleae FIRMS Oe elieeBtto coc Soot bu Choseueicar ston no su Je Oop Omer aEy Do ORC DURE Tero 3 oe j : 
Total deductions: .......<+s-ssserssesesrr tere $ 3,247.14... cn cerecscens $ 822.01..$  912.05..$ 127.95..$ 175.00..$ 19.50..$ 1,190.63 
Balance, April 30, 1952 (Exhibit A) $637,923.90. $584,167.97. .$6,711.07. $14,685.66. $6,618.24. .$4,167. 91, $1,024.50. .$18, 548.55. - $2,000.00 
7 ’ wocenescee veneer 
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AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS 
Schedule 1 Securities Owned, April 30, 1952 


Restricted Funds 


Principal = 
Amount of International 
Bonds or Electrical 
Number of Reserve Life - Member- Congressof Lamme Volta 
Shares of Capital Membership for-Life St. Louis Medal Memorial 
Stock Fund Fund Fund LibraryFund Fund Fund Total 
Railroad Bonds: es . 
Baltimore & Ohio, Pittsburgh, Lake Erie & West Virginia System yet | 
Mvabietereayerr Waite UCT mean Onan fool Oh afob oo quar ed madeto ts Os © PLO WOOO OO sexs Go" Gig 450100. core vzsrareeistoly alenylaate sa! «sche: einiteteletel ene etedete eke Weel ateiolaishetets/<itealenatemene 4 6,450.00 
New York Central Railroad Company 4% series A consolidated ms a of 
mortgages due 1998. o,..,cenc es tellsds ntecese Gracies leaseurrs sin <(elle te aeie tenes rats .. 15,000.00. OR Ol ao On ements sua Gio eie draco ate, -b o:a/e ata eleupteeeba siete io tenets taleate noted pea aeteton “tallevetemeaeten Lede _ 9,812.50 | 
Northern Pacific Railway Company 41/2% collateral trust, due 1975... 14,000. 00. . MA DSTO). terxscteonsvedtecotets RE cs ingie navies ete ee Sicane eo ee ene 14,287.108) 
Feo SES. a ean 
iPotalraviroadhonds .adacuimtim «ca akewiiiedea Ga zavutican: 5 SARIN en hee ome S305 540 60a hse + ae eee pales ae era dart ane eae $ 30,549.60 
Public Utility Bonds: * 
American Telephone & Telegraph Company 23/4% debentures, 
AALS LOT Maca Ser Meee 5, SISO 5s fa PCW TES swore TSR Swany ice NC IR NCTC OE GES OOO ROOM as x. sic.sra tee aig cists sivceieverienraie GA T7500. oreceipyes wiciae ionic wre Gere toneie) eieoeiene rte eae $ 4,775.00 - 
American Telephone & Telegraph Company 2%/4% debentures 
Aas 197715 1s cates see aa ero a:iatnvey oe Pareto teen aia Geena 20, 000F00A. 8. 10),062-50. $5 1031/5257 ies sie aislstorer $5) 031 25).+.. tak enrclatels seearet ee ee . 20,125.008) 
Philadelphia Electric Company first refunding 2%/4%, due 1967...... LOKOOOHOOS. 20,325.00. 7... IOC UOR RAO BOSH O CLOSED HCULEIDO FE OIA OM ISAM ON EOD HC 10,325.00 | 
Dotal public utility bonds wle estate ciate --cierctersiet ai <teletevspavctele: ala sie acta: crateletene eas § 20, 387.50. .$5,031.25.-84, 775.00: 85, 03102527 652. penne eananhe ae $ 35,225.00 | 
SS Ca aaa 5 ae * eS Ee a 
Industrial Bonds: | 
Shell Union Oil Company 21/2% debentures, due 1971............. $20 J000OOFZES 19%, BOO LOO: c...s1s arerass'etece espe erase erentis evensietttcs cageeteiateratare estado ol aiel ale etotstate ater enetse $ 19,800.00 | 
Standard Oil Company of New Jersey 23/39 debentures, due 1971: 2. 20/0005002.. 19,675.00... 6... c sre ccme ccs occsct cece ss sess reese nsecmecn deepies ese tortor Ss O0mm 
WPotalisndustrial Wows: 3 2c fecetcias 1 ats leis berets slsatencin eta calar Sree, Wetted ee ee WO Al Sa OO nies omy agaue teva varneeisyare coatas aeleser tts te tela) iets Reet tetate ar teere tane te re $ 39,475.00 © 
Dominion of Canada, Externals 3%, Due 1963................... FAO OOOO a tei severe rain a rsrvtalels yorn-cxate cans aage necehoreitorei Fenn Slam ehleaerere nant eee 1,003.75. .$ 1,003.75 : 
United States Government Bonds: 
Defense bonds series G 21/2%, due December 1, 1954.. 2 ate OS 0002002. F 13; O0OT00 ios a. a2 cue apo OOO OO mc ccc mye omnia ete ep iele) ov le ale ee netomat eine Le Oe 
Treasury savings bonds series G 21/2%, due September 1, 1955. aenaeteaa 400003005. 40, 00000 WE. ae beak se ete Bes ARGS when eee REE ERE omee 40,000.00 
Treasury savings bonds series G 21/2%, due November 1, 1956....... LTROOQIOO. 5° BT OOO OO, Srsicaiavrenes asa oe ccrecasareie- aia aie <n ceitleys feseye casio, erst cs leeater erate reoiete tetete la taustenets tore anime TOE Ome 
Treasury savings bonds series G 21/2%, due May 1, 1957............ 20;000:00 5 .,5- 20; 000500) cin atic. xcs snavecae w(sirsso cts see vmyaiteve te ekvestareie aus tale hota eee raters vars eee eaten Ot 
iireasury savanes) bonds.series,G, 21/2%, due October. 1,, 1957 ..<....s0, 000000... 300003002 fo ..02. cs cne ee ae vewess ce oc oclee smiewaae oe teen aioe Wee ee OMOUORUG 
Treasury savings bonds series G 21/2%, due May 1, 1961............ 30100000: ... 30000005, <..5, cas avis ste oia-aecs s-ateratase rn cic Shei se Ie resle ees Seale iets see SEE OOO URI 
Mreasunysavines bonds series: G.21/27p.duesjulyel mobile cern aie 1s OOOMOOMM, 15, 0002008 1 ci. cts oe aie isnesussiers ore eee eraisie aie eieeieiete sles aie eres 15,000.00 
Treasany bonds, 21/4%, due; December 5s 1962/59; ceieere ate ners cece tl O SOOO OO «<2 ase ve sa es cis mysce-slloie's e sier sowie erere/enoheusienacdereeie toe ore ee tae eiote $16,480.00... 16,480.00 
‘otal United States:Government. bonds. ..15 «ce >on ples ats lates Galas enieielele $165), OOOKOOS ... o 2 occ.c ec $5 000.00. oo). cnc cece eee antec oe ve 316,480 500% . $186, 480706, 


UMeiea Nao) Woke Soogpce os Jain oc cee 7 ccd oe as Eon amo DI eonacons Seaman so citer 7st s (Oe eC re Oi FAs a OSU an Gh oansda can ceca oie, fA Ot TES SS 


Capital Stocks: 


Preferred Stocks: 
Atchison; Dopeka)é santa Pe) Railways Company en: as ccleteiasiee (400 Sharesey.) 0G) 19), 174. dln ceyemsieie rate aueiarere eles eee rniate section cereal eterna een ene nee 19,174.71 


Dow Chemical $4 cumulative, series A.. errno StL )e 0b x resr iam! GUN Cine\ Mino ee ho MES CMO MOAR Socaradsupodasacurceeermonesess ul RIN? 
E, I. du Pont de Nemours & Company $4.50 cumulative. BG GOR ATA - 33 shares. . eveuinss Stasis ibe > elders in(s-z «Vs. iy celste a sels. oieiseieee eect) afi Olli OLS aie Wares eee fee ey SO OES 
General Motors Corporation $5. . ete Neloa Sota was ee Onna 200 shares. .. "25, B20 00; ca ocho stsonsni na cco ee ee 25,820.00 
Ohio Edison Company 4.40%. . See eles asters gett LOOMS arest wtne 21 FLOR AG A cadescen tatty esi cist Shere eects © ai. 210 access ance orate RRP Siete Pe OES Lae 
Scoville Manufacturing Company 3.65%, ppanalnive: See es SA an 100 shares... 10,414 26a <.c0aveatnsue ob das ueene tt eee 10,111.25 
United States Steel Corporation 7% cumulative. . waa ardtenercetes LOOSMAPER cyan © LAs BED OU gu dere te. octave sve ete casas of ake erste traetere ee renee Rae T ST ae oR re ae 14,885.00 


Wotalipreterred stocks. i5i.:5. sso coe +c icis.a es on beempeepietsepPlelgieses tiers nin tie wie eer 9'e «LOD, BAZ. Mla steisdarsisci oo on cle sa he eee in eee eae hy 9601 98 ae ree nee aee 0G mime 


Common Stocks: 


American Gas & Electric Company............................-- 420 shares. ..$ 15,069.04 bse ie bie hehe) Riera na (a PRaNSI c= ad een a eee ESR RE ee ee eee ee $ 15,069.04 
Caterpillar Tractor Company, . BO ree 3 EN Oe, ao eee oe 300 shareavaae 14,367.28.0. .. ; pe eRe iia, (int cp eiss Tee, 14,367.28 
Consolidated Natural Gas Company... A TE IE A ORY oe UNOS) SY Uaet nC, WAR, PASH RAO eee oH alpen nce oe An acmialicnso mas an Gana bhucionn ans n = rae 4,428.80 
Eastman Kodak Company. . sgeteteleles Sip inieyisin) 5 eal eteUelsis he wits) OOO SEMILESs vals: 9509 9. iar ete rimieeererapets guecnar eth niente eet a eee 24 eer 9,699.90 
EI. du Pont de Nemours:& Company. ee ee me my et eee er meee ee Si 
(Generally Filectrics Co mipsawyieyetereseyatereronei el ores] eistrier io al vsckeeveese oie e ayeysno an OO NS ELAN ES reine mnt T6 57/4. 6 0 Creme arene Ret ete oie eee nee net ee 7,748.66 
General Motors Corporation. . iio noe Wie aieis SHAE ARIST Lase, woakesgan eG ROOMMATES, «4p 2B5 053%. ate eee, oo ate ee a ee 4,235.53 
Gulf Oil Corporation. . Biter nthe aMatsuave ha. Glew ence ne OO Sarena te Pe eed ene ewe ee nt MRE OWE AK Mic ae 2 Rae Boise oS Tee ee 9,198.20 
Halliburton Oll Well Cementing Gompany.....0..49..d0,.d.. 0fsash200haress; 09,604.07. ,.. eicemche ecu, eset. kp ees od lene 
International Paper Company.. ckreresdnererteesscnve», BOO shah tay 14,479 88.55. laste sR. 1c%s-aies he tee as oe oe oe 
Louisville & Nashville Railroad Gompany....21............+. suse 2100-shares,..., 6,278,13..-...sthsfiefecccccs cs ee ele ee 
Montgomery Ward Company... au cow<(iduddtde nas ondalnains veers 1 SOO Shares... + 22,237 665. Bau watt uiaaliicne «cits oud) 10 eek alae ere 
Owen-Tilinois Glass Company. «+... 01. Losiiicsioee ns oevatO0:shaned...% 7 , 7B8silBnenmyneicaies Wanye oie ant esc eee ame 
Pacific Gaz/and Eléctri Company. ¢.a¢ aces. 2. lds od. 8, eR 2O0MhArea Res 6B SU6U25, eae 5 a8, SOR eek 4<) 0. i oe 
Public Service Company of Indiana. . +o. S00'shares)... « 8,547.39. srt a, HeRepepttogeatrecPrvies eae cee 8,547.39 
Public Service Electric and Gas Company $ $1. 40 Gividenal prefer. ee a a ie = ‘ 
ence common stock.. ws Saale sere OO Shares Seren: AG 2A mea elien e ereat ener aa 14,462.43 
Sears, Roebuck and Company, «: Gimocbussowmocaneaarondoanns GORI. (ili aan 6,014.97 
Socony Vacuum Oil Company... safarasalceiche le. «ie, seine aeane aie ereeL OO USAT CS cies 8216.87 onk necan wocnte eee 8216.87 
Standard Oil Gompany of New Jersey.. Shivateterdl sia aivieugtseraeudtenshater “TOO SHARC Saye me 491 Oht3 5] yrarel i eae eee an ee een ny a) Beets Wie S 9/910. 
Standard Oil Company of Ohio.. adaigint Sa nedenve seehatt age O50 shatedue as La) D7) 0) nie es ae cardi, SnD Rg nee 
Texas Utilities Corporation.,.... Kewl eam aloes ee ects O00 SMATeS sme a OO weer a ee ae : es 
Union Carbide & Carbon Corporation. . Taveteta takes) Seeds ee aeauRaeya ao he Lenes erie Tg QUT sds cs ae 
otalcommmom' stocks srt erssisirie) rel oieurice sce ney ve eee aoe ee ee 225) OS) j $225,201.90 


Total capital) etocks shoe 6 seseieieeteeret acini mers ebsisiapiele eneintee careers el aversie Coens eta S28), OL Gye) es 961.98 $331,981.59 
; Berean oson ante \ E 


Totals. sss cseer ee ce ence eeee sees secs seca eeaeeeeeeeeeereses cyan e+ $583,431.71, .$5,031.25. .$9,775.00. .$5,031.25. .§3,961.98. .$17,483.75. $624,714.94 
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HASKINS & SELLS 
CERTIFIED PUBLIC ACCOUNTANTS Hew YORK 17 


ACCOUNTANTS’ CERTIFICATE 
American Institute of Electrical Engineers: 


We have examined the balance sheet of American Institute of Electrical Engineers, 
and schedule of securities owned, as of April 30, 1952, and the related statements of income 
and operating fund reserve and of restricted fund reserves for the year then ended. Our 
examination was made in accordance with generally accepted auditing standards, and ac- 
cordingly included such tests of the accounting records and such other auditing procedures 
as we considered necessary in the circumstances. 

In our opinion, the accompanying balance sheet, schedule of securities owned, and state- 
ments of income and operating fund reserve and of restricted fund reserves present fairly 
the financial position of, and securities owned by, the Institute at April 30, 1952 and the results 
of its operations for the year then ended, in conformity with generally accepted accounting 
principles applied on a basis consistent with that of the preceding year. 


(Signed) HASKINS & SELLS 


New York, 
May 23, 1952 


AILEE Officers and Committees for 1952—53 


PRESIDENT 


DONALD A. QUARLES 
Albuquerque, N. M. 
(Term expires July 31, 1953) 


PAST PRESIDENTS 


F. O. MeMrtran, Corvallis, Oreg. 


Titus G. LeCuair, Chicago, Iil 
(Term expires July 31, 1954) 


(Term expires July 31, 1953) 


VICE-PRESIDENTS 


District District 
2 J. C. SrrasBourcER, Cleveland, Ohio 1 W. Scotr Ht, Pittsfield, Mass. 
4 .S. Lammers, Jr., Atlanta, Ga. 3 M.D. Hooven, Newark, N. J. 
6 F. W. Norris, Lincoln, Nebr. 5 W.L. Casse.t, Ames, Iowa 
8 N.M. Lovett, Tucson, Ariz. 7 (©. M. Lyte, Kansas City, Mo. 
10 W.R. Way, Montreal, Que. 9 T. IncLEDow, Vancouver, B. C. 
(Terms expire July 31, 1953) (Terms expire Juty 31, 1954) 
DIRECTORS 


ERNEST W. Davis, Cambridge, Mass. 
N. B. Hinson, South Pasadena, Calif. 
H. J. Scuorz, Birmingham, Ala. 
(Terms expire July 31, 1953) 
WALTER J. Barrett, Newark, N. J. 
Excin B. RoBerTson, Dallas, Tex. 
VICTOR SIEGFRIED, Worcester, Mass. 
(Terms expire July 31, 1954) 


TREASURER 


H. S. Hissuman, Brooklyn, N. Y. 
(Term expires July 31, 1953) 


F. R. Benenict, Pittsburgh, Pa. 
R. F. Danner, Oklahoma City, Okla. 
D. D. Ewrne, Lafayette, Ind. 

(Terms expire July 31, 1955) 
A. C. Muir, Philadelphia, Pa. 
N. C. Pearcy, Chicago, Il. 
C. S. PurNngELL, New York, N. Y. 

(Terms expire July 31, 1956) 


SECRETARY 


H. H. Henurne, New York, N. Y. 
(Term expires July 31, 1953) 


ae 


AustraLia—V. J. F. Brain, Electricity 
Authority of N.S.W., Box 2600 G.P.O., 
4 Sydney, New South Wales 


Brazit—wW. L. Simpson, Sao Paulo Tram- 
way Light and Power Company, Caixa 
Postal 8026, Sao Paulo 


EncLanp—Sir A. P. M. Fleming, Metro- 


politan Vickers Electric Company, Trafford 
Park, Manchester 17 
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LOCAL HONORARY SECRETARIES 
Inpra, NorTHERN, S. S. Kumar, P.W.D. 


Electricity Secretariat, Ellerslie, Simla-E, 
East Punjab 


Inp1A, SOUTHERN—M. S. Thacker, India 
Institute of Science, Bangalore 3 


JaPpan—Stetfan Tanabe, 96 San-Chome, 
Denen-Chofu, Ohta-Ku, Tokyo 


Officers and Committees—1952-53 


New ZEALAND—R. D. Neale, School of 
Engineering, Canterbury University Col- 
lege, Christchurch C.1 
PaKISTAN—Mohamed Hussain Khalid, 
Electricity Department, Mardan 
SwEpEN—Edy Velander, Box 5073, Stock- 
holm 5 

TRANSVAAL—Francis E. Ingham, Box 6067, 
Johannesburg, Transvaal, South® Africa 
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Committees and Representatives 


General Committees 


Executive 


D. A. Quarles, Chairman; 


Sandia Corporation, Sandia 


Base, Albuquerque, N. Mex. 


W. J. Barrett Newark, N. J. 
N. S. Hibshman Brooklyn, N. Y. 
M. D. Hooven Newark, N. J. 
T. G. LeClair Chicago, III. 


F. O. McMillan 
Elgin B. Robertson 


Board of Examiners 
C. W. Franklin, Chairman; 


Corvallis, Oreg. 
Dallas, Tex. 


Consolidated Edison Co. 


of New York, Inc., 4 Irving Pl., New York 3, N. Y. 


John J. Anderson, Secretary 


AIEE Headquarters 


P. H. Adams Newark, N. J. 
A. E. Anderson Philadelphia, Pa. 
R. W. Atkinson Bayonne, N. J. 
R. H. Barclay New York, N. Y. 
W. J. Barrett Newark, N. J. 
L. V. Bewley Bethlehem, Pa. 
I. S. Coggeshall New York, N. Y. 
H. A. Dambly Philadelphia, Pa. 
A. S. Dana Seymour, Conn. 
E. D. Doyle Philadelphia, Pa. 
W. N. Goodwin, Jr. New Hope, Pa. 
S. B. Griscom East Pittsburgh, Pa. 
P, H. Hatch Erie, Pa. 
R. A. Heising New York, N. Y. 
N. S. Hibshman Brooklyn, N. Y. 
L. F. Hickernell Hastings-on-Hudson, N. Y. 
J. W. Horton New London, Conn. 
C. T. Hughes Waterbury, Conn. 
A. E. Knowlton Short Beach, Conn. 
G. H. Landis Poughkeepsie, N. Y. 
Henry Logan New York, N. Y. 
J. B. MacLean New York, N. Y. 
E. E. Mayer New Rochelle, N. Y. 
E. C. Molina Newark, N. J. 
H. P. St. Clair New York, N. Y. 
F. J. Scudder Manhasset, N. Y. 
H. P. Sparkes New York, N. Y. 
H. W. Tenney Jersey City, N. J. 
Gordon Thompson New York, N. Y. 


Robert Treat 
H. M. Trueblood 
B. Van Ness, Jr. 


Schenectady, N. Y. 
Dobbs Ferry, N. Y. 
Baltimore, Md. 


R. G. Warner New Haven, Conn. 
S. S. Watkins New York, N. Y. 
H. A. Wheeler Great Neck, N. Y. 


Charles LeGeyt Fortescue Fellowship 


Guy Kleis, Chairman 


F. E. Sanford 


F. H. Pumphrey 
J. D. Ryder 


East Pittsburgh, Pa. 
Jackson, Mich. 

(Terms expire July 31, 1953) 
Gainesville, Fla. 

Urbana, III. 


(Terms expire July 31, 1954) 
New York, N. Y. 
State College, Pa. 
(Terms expire July 31, 1955) 


D. S. Bridgman 
E, A. Walker 


Code of Principles of Professional Conduct 


W. B. Kouwenhoven, Chairman; The Johns Hopkins 
University, Baltimore 18, Md. 


P. L. Alger 

R. E. Argersinger 
Edith Clarke 

H. P. Dougherty 


Schenectady, N, Y. 
Boston, Mass. 

Austin, Tex. 

Oklahoma City, Okla. 


W. C. DuVall Boulder, Colo. 
C. A. Heinze Los Angeles, Calif. 
A. H. Kidder Philadelphia, Pa. 
R. D. Maxson Chicago, III, 
R. W. Sorensen Pasadena, Calif. 
J. S. Waters Houston, Tex. 


Constitution and Bylaws 


F. R. Benedict, Chairman; 


Westinghouse Electric Cor- 


poration, 306 Fourth Avenue, P, O. Box 1017, Pitts- 


burgh 30, Pa. 
F. S. Black New York, N. Y. 
N. B. Hinson Los Angeles, Calif. 
W. W. Lewis Schenectady, N. Y. 
W. S. Peterson Los Angeles, Calif. 


Edison Medal 


Appointed by the President for term of five years 


D. I. Cone 
J. B. MacNeill 


San Francisco, Calif. 
East Pittsburgh, Pa. 


(Continued in next eolumn) 
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Philip Sporn 


J. L. Callahan 
J. M. Flanigen 
R. I. Wilkinson 
J. 
B. 
J 


Calvert, Chairman 


F. 

A. Case 

ohn Grotzinger 
H. 
R. 
R. 


Frampton 


Pek 
J. R. North 
B. 


O. B. Blackwell 


J. F. Fairman 
K. B, McEachron 


New York, N. Y. 


(Terms expire July 37, 1953) 


New York, N. Y. 
Atlanta, Ga. 
New York, N. Y. 


(Terms expire July 31, 1954) 


Evanston, III. 
New York, N. Y. 
Akron, Ohio 


(Terms expire July 31, 1955) 
Toronto, Ontario, Canada 


Jackson, Mich. 
Pittsburgh, Pa. 


(Terms expire July 31, 1956) 


Plandome, N. Y. 
New York, N. Y. 
Pittsfield, Mass. 


(Terms expire July 31, 1957) 


Members of the Board of Directors elected by the Board for 


term of two years 
F. R. Benedict 
D. D. Ewing 
Victor Siegfried 


F. O. McMillan 
C. S. Purnell 
Elgin B. Robertson 


Education 


Pittsburgh, Pa. 
Lafayette, Ind. 
Worcester, Mass. 


(Terms expire July 31, 1953) 


Corvallis, Oreg. 
New York, N. Y. 
Dallas, Tex. 


(Terms expire July 31, 1954) 


J. D. Ryder, Chairman; Electrical Engineering Depart- 
ment, University of Illinois, Urbana, II1. 


K. B. McEachren, Jr., 
I. B. Baccus, Secretary 


E. D. Ayres 
R. D. Bennett 

E, W. Boehne 
. S. Bridgman 

. Bullen 

. Coover 
. Eastom 

. Friend 

. Hartig 

. Hellwarth 
is 

» Lindvall 
» Lloyd 
- McFarland 
McLenegan 

Siler 

- Muller, Jr. 
. Peterson 
then Richter 
. Strong 

. Teare, Jr. 
. Tracy 

. Walker 

. Waring 
Reid Warren, Jr. 
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Finance 


W. J. Barrett, Chairman; 


Vice-Chairman 


Erie, Pa. 
East Lansing, Mich. 
Columbus, Ohio 
Silver Spring Md. 
Cambridge, Mass. 
New York, N. Y. 
Lubbock, Tex. 
Ames, Iowa 
Boulder, Colo. 
Camden, N. J. 
Minneapolis, Minn. 
Detroit, Mich. 

East Pittsburgh, Pa. 
Pasadena, Calif. 
Springfield, Ohio 
Berkeley, Calif. 
Richland, Wash. 
Los Angeles, Calif. 
East Pittsburgh, Pa. 
Madison, Wis. 
Milwaukee, Wis. 
Ithaca, N. Y. 
Pittsburgh, Pa. 


Toronto, Ontario, Canada 


State College, Pa. 
New York, N. Y. 
Philadelphia, Pa. 


New Jersey Bell Telephone 


Company, Engineering Department, Room 905, 
540 Broad Street, Newark 2, N. J. 


M. D. Hooven 
C. S. Purnell 


Headquarters 


J. P. Neubauer, Chairman; 


Newark, N. J. 
New York, N. Y. 


Consolidated Edison Com- 


pany of New York, Inc., 4 Irving Place, New York 


SyNa Ys 
W. J. Barrett 
D. W. Taylor 


Lamme Medal 


W. J. Barrett 
L. L. Bosch, Chairman 
Walther Richter 


A. M. MacCutcheon 
B. L. Robertson 
Elgin B. Robertson 


S. B. Crary 
A. CG. Monteith 
J. S. Moulton 


Newark, N. J. 
Newark, N. J. 


Newark, N. J. 
Cincinnati, Ohio 
Milwaukee, Wis. 


(Terms expire July 31, 1953) 
Shaker Heights, Ohio 


Berkeley, Calif. 
Dallas, Tex. 


(Terms expire July 31, 1954) 


Schenectady, N. Y. 
Pittsburgh, Pa. 
San Francisco, Calif. 


(Terms expire July 37, 1955) 


Officers and Committees—1952-53 


Management 


C. J. Beller, Chairman; Cleveland Electric IMuminating 


Company, 75 Public Square, Cleveland 13, Ohio 


E. D. Ayres 
R. D. Bennett . 
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. Frehafer 
- Henn 
. Hill 
. Hodson 
. Hough 
sLangell 
. McCune 
» Monteith 
Roberts 
W. Sproul 
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Members-for-Life Fund 


Columbus, Ohio 
Silver Spring, Md. 


New York, N. Y. 
Detroit, Mich. 


Philadelphia, Pa. 
Philadelphia, Pa. 
New York, N. Y. 

Amarillo, Tex. 
Cleveland, Ohio 


Canton, Ohio 


Schenectady, N. Y. 
Pittsburgh, Pa. 
Schenectady, N. Y. 
Pittsburgh, Pa. 


C. A. Powel, Chairman; 93 Beacon Street, Boston 8, Mass. 


Cc. L. Dawes 

N. E. Funk 

N. B. Hinson 

L. N. McClellan 
J. J. Pilliod 

R. W. Sorensen 
F. C. Weiss 


Membership 


Charles Clos, Chairman; 


Cambridge, Mass. 
Philadelphia, Pa. 


Los Angeles, Calif. 
Denver, Colo. © 


New York, N. Y. 
Pasadena, Calif. 
Birmingham, Ala. 


Bell Telephone Laboratories, 


Inc., 463 West Street, New York 14, N. Y. 


W. E. Scholz, Vice-Chairman 


F. A. Norris, Secretary 
C. W. Fick 

W. Scott Hill 
H. B. Hodgins 
M. A. Jones 

J. L. McKinley 
E. W. Morris 
Russel] Ranson 
M. C. Thurling 
V. B. Wilfley 
J. C. Woods 


District Vice-Chairmen 


R. K. Fairley 
W. A. Dynes 

G. W. Cross 

E. R. Coulbourn 
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Philadelphia, Pa. 
AIEE Headquarters 
Cleveland, Ohio 
Pittsfield, Mass. 

Salt Lake City, Utah 
Newark, N. J- 
Denver, Colo. 

Los Angeles, Calif. 
Charlotte, N. C. 


Toronto, Ontario, Canada 


St. Louis, Mo. 
Chicago, III. 


Schenectady, N. Y. 
Dayton, Ohio 
New York, N. Y. 
Birmingham, Ala- 
Fort Wayne, Ind. 
Omaha, Nebr. 
Houston, Tex. 

Los Angeles, Calif. 
Seattle, Wash. 


Niagara Falls, Ontario, Canada 


Planning and Co-ordination 


Elgin B. Robertson, Chairman; 1339 Plowman Street, 


Dallas 8, Tex. 
W. J. Barrett Newark, N. J. 
A. H. Frampton St. Catharines, Ontario, Canada 
E. I. Green Murray Hill, N. J. 
H. H. Henline New York, N. Y. 
L. F. Hickernell Hastings-on-Hudson, N. Y. 
M. D. Hooven Newark, N. J. 
A. E, Knowlton Short Beach, Conn. 
W. B. Kouwenhoven Baltimore, Md. 
T. G, LeClair Chicago, Ill. 
K. B. McEachron Pittsfield, Mass. 
F. O. McMillan Corvallis, Oreg. 
C. S. Purnell New York, N. Y. 


Prizes, Award of Institute 


E. I. Green, Chairman; Bell Telephone Laboratories, 
Inc., Murray Hill, N. J. 


L. G. Abraham 
J. G. Aydelott 
I. S. Coggeshall 
J. B. Coleman 

. G. Dow 


AOPWOPEurss 


Albuquerque, N. M. 
Erie, Pa. 

New York, N. Y. 
Camden, N. J. 

Ann Arbor, Mich. 
East Pittsburgh, Pa. 
Schenectady, N. Y. 
Cleveland, Ohio 
Sharon, Pa. 

New York, N. Y. 
Lancaster, Pa. 

New York, N. Y. 
Schenectady, N. Y. 
East Pittsburgh, Pa. 
Philadelphia, Pa. 


ELECTRICAL ENGINEERING 


Publication 


K. B. McEachron, Chairman; General Electric Company, 
100 Woodlawn Avenue, Pittsfield, Mass. 


C. S. Rich, Secretary 
F. R. Benedict 


New York, N. Y. 
Pittsburgh, Pa. 


D. T. Braymer New York, N. Y. 
H. W. Codding Newark, N. J. 
P. B, Garrett Chicago, Ill. 
L. F. Hickernell Hastings-on-Hudson, N, Y. 
T. M. Linville New York, N. Y. 
G. R. Mezger Clifton, N. J. 
. N. Muller, Jr. East Pittsburgh, Pa. 
- R. North Jackson, Mich. 
A. O’Halloran Washington, D. C. 
. Cc. Quinn = Milwaukee, Wis. 


. D. Tebo 
ALOE Tenney 
mies 
2 Gs 


Wright 


Public Relations 


G. T. Minasian, Chairman; 


Worcester, Mass. 

New York, N. Y. 

San Francisco, Calif. 
Chicago, IIl. 
Oklahoma City, Okla. 


Consolidated Edison Com- 


pany of New York, Inc., 4 Irving Place, New York 


a5 N. Yo 
V. B. Baker Pittsburgh, Pa. 
G. W. Bower Haddonfield, N. J. 
R. T. Ferris Philadelphia, Pa. 
R. R. Herrmann Minneapolis, Minn. 
L. F. Hickernell Hastings-on-Hudson, N. Y. 
R. K. Honaman New York, N. Y. 
M. R. King New York, N. Y. 
_A. E. Knowlton Short Beach, Conn. 
Jj. T. Kimball Phoeniz, Ariz. 
G. J. Lowell New York, N. Y. 
K, B. McEachron Pittsfield, Mass. 
R, L. Oetting Cleveland, Ohio 
L. J. Roberts Amarillo, Tex. 
H. J. Scholz Birmingham, Ala. 
W. B. Stephenson Oklahoma City, Okla. 
_ J. S. Thompson San Francisco, Calif. 


Registration of Engineers 


N. L. Freeman, Chairman; 


Board of Examiners of Pro- 


fessional Engineers and Land Surveyors, 23 South 
Pearl Street, Albany 7, N. Y. 


H. A. Carlberg Richland, Wash. 
R. F. Danner Oklahoma City, Okla. 
J. H. Foote Jackson, Mich. 


Cleveland, Ohio 
Denver, Colo. 


. C, Martin 
. Randall 
. Rogers 
. Smith 
. Sogge 
SSievensoa 


H. B. Williams 


Division Liaison Representatives 
Communication: 

H. I. Romnes 
General Applications: 

S. D. Summers 
Industry: 

G. W. Heumann 
Power: 

E. W. Oesterreich 
Science and Electronics: 

J. T. Lusignan 


Medical Consultants 


Portland, Oreg. 
Wilmington, Del. 
New York, N. Y. 

Chicago, Ill. 
Schenectady, N. Y. 
Detroit, Mich. 
Bridgeport, Conn. 
Chicago, Ill. 

New York, N. Y. 


New York, N. Y. 
Washington, D. C. 
Schenectady, N. Y. 

Pittsburgh, Pa. 


Mansfield, Ohio 


Dr. Anna Baetjer, School of Hygiene, Public Health, 
The Johns Hopkins University, Charles and 34th 
Street, Baltimore 18, Md. 

Dr. C. K. Drinker, P. O. Box 502, Falmouth, Mass. 

Dr. Archer Gordon, University of Illinois, Medical 


Center, Chicago, III. 


Dr. B. L. Vosburgh, General Electric Company, 1 River 
Road, Schenectady 5, N. Y. 


Sections 


C. S. Purnell, Chairman; Westinghouse Electric Corpora- 
tion, 40 Wall Street, New York 5, N. Y. 
H. A. Dambley, Vice-Chairman (East) Philadelphia, Pa. 


R. E. Kistler, Vice-Chairman (West) 


V. L. Ingersoll, Secretary 
W. M. Ballenger 
T. C. D. Churchill 
Bradley Cozzens 
R. B. Crow 
G. Fortoul 
D. E. Garr 
R. C. Horn 
A. A. Johnson 
E. R. Jones 
C. P. Knost 
Dixon Lewis 
E. L. Michelson 
J. P. Neubauer 
. B. Powell 
. F. Poynter 
ve Pumphrey 
. M. Sharp 
. T. Sherwood 
, C. Strasbourger 
. D. Tebo 


Ean 


Standards 


Seattle, Wash. 
New York, N. Y. 
Chicago, Ill. 


Toronto, Ontario, Canada 


Los Angeles, Calif. 
Richland, Wash. 
Mexico, D.F., Mexico 
Schenectady, N. Y. 
St. Louis, Mo. 

East Pittsburgh, Pa. 
Denver, Colo. 

New Orleans, La. 
Washington, D. C. 
Chicago, III. 

New York, N. Y. 
Boston, Mass. 

San Francisco, Calif. 
Gainesville, Fla. 
Shreveport, La. 
Milwaukee, Wis. 
Cleveland, Ohio 
New York, N. Y. 


W. F. Gray University, Ala. 
S. P. Gullatt Ruston, La. 
D.L. Johnson | Stillwater, Okla. 
J. H. Johnson Moscow, Idaho 
E. B. Kurtz Iowa City, Iowa 
W. A. LaPierre New York, N. Y. 
R. C. Lewis Los Angeles, Calif. 
Cc. A. Mann Cleveland, Ohio 
G. D. McCann Pasadena, Calif. 
H. N. Muller, Jr. East Pittsburgh, Pa. 
M. G. Northrop Louisville, Ky. 
R. G. Porter Boston, Mass. 
E. W. Spring Detroit, Mich. 
L. N. Stone Corvallis, Oreg. 
C. F, Terwilliger Schenectady, N. Y. 
V. D. Wade Lubbock, Tex. 
T. Yang Toledo, Ohio 


Technical Operations 


L. F. Hickernell, Chairman; Anaconda Wire and Cable 
Company, Hastings-on-Hudson, N. Y. 
J. D. Tebo, Vice-Chairman New York, N. Y. 
H. H. Henline, Secretary 
R. S. Gardner, Assistant Secretary, Technical Activities 
E. C. Day, Assistant Secretary, Technical Papers 
AIEE Headquarters 


C. J. Beller Cleveland, Ohio 
Hendley Blackmon East Pittsburgh, Pa. 
F. B. Bramhall New York, N. Y. 
M. M. Brandon New York, N. Y. 
H. F. Brown New Haven, Conn. 
W. R. Brownlee Birmingham, Ala. 
W. R. Clark Philadelphia, Pa. 
E. I. Green Murray Hill, N. J. 
' M. D. Hooven Newark, N. J. 


J. A. Hutcheson East Pittsburgh, Pa. 


E. U. Lassen Milwaukee, Wis. 
K. B, McEachron Pittsfield, Mass. 
J. D. Ryder Urbana, Ill. 
M. J. Steinberg New York, N. Y. 
Cc. H. Willis Princeton, N. J. 
Transfers 


C. B. Carpenter, Chairman; Pacific Telephone and Tele- 
graph Company, 509 S. W. Oak Street, Portland 
4, Oreg. 

Charles Clos, Vice-Chairman 

M. M. Ewell, Secretary 

C, T. Brasfield, Jr. 

C. Concordia 


New York, N. Y. 
Portland, Oreg. 
Birmingham, Ala. 
Schenectady, N. Y. 


Kansas City, Mo. 
E. W. Seeger Milwaukee, Wis. 
R. V. Shepherd Schenectady, N. Y. 
R. W. Sorensen Pasadena, Calif. 
R, G. Warner New Haven, Conn. 
Research 


J. A. Hutcheson, Chairman; Westinghouse Electric Cor- 
poration, East Pittsburgh, Pa. 


M. M. Brandon, Chairman; Underwriters Laboratories, 
Inc., 161 Sixth Avenue, New York 13, N. Y. 
A. GC. Muir, Vice-Chairman Philadelphia, Pa. 


F. A. Cooper St. Louis, Mo. 
F. A. Eastom Boulder, Colo. 
F. S. Himbrook Dayton, Ohio 
R. A. Hopkins Pasadena, Calif. 
J. W. Robinson San Francisco, Calif. 
E. W. Stone De Kalb, Ill. 
J. J. Tesar Cleveland, Ohio 
W. W. Walters Chicago, Ill. 
F. W. Willcutt Washington, D. C. 
H. B. Wood Boston, Mass. 
E, P. Yerkes Philadelphia, Pa. 


B. G. Ballard Ottawa, Ontario, Canada 
F. R. Benedict Pittsburgh, Pa. 
E. W. Boehne Cambridge, Mass. 


Cledo Brunetti 
Cc. R. Burrows 
D. E, Chambers 


Stanford, Calif. 
Ithaca, N. Y. 
Schenectady, N. Y. 


W. C. DuVall Boulder, Colo. 
H. E. Edgerton Cambridge, Mass. 
T. J. Killian Durham, N. C. 
J. T. Littleton Corning, N. Y. 
Re C. Machler Philadelphia, Pa. 
R. M. Pfalzgraft Philadelphia, Pa. 
W. H. Pickering Pasadena, Calif. 
Safety 


Hendley Blackmon, Chairman; 


Westinghouse Electric 


Corporation, Office 7-L-38, East Pittsburgh 21, Pa. 


Robin Beach 
M. M. Brandon 
W. B. Buchanan 


Brooklyn, N. Y. 
New York, N. Y. 
Toronto, Ontario, Canada 


C. A. Coutts Minneapolis, Minn. 
Sigfrid Dahlberg New York, N. Y. 
CG. F. Dalziel Berkeley, Calif. 
W. P. Dobson Toronto, Ontario, Canada 
G. W. Elg New York, N. Y. 
C. E. Ganther Cleveland, Ohio 
J. A. Gienger Rochester, N. Y. 
F. L. Goss Los Angeles, Calif. 
N. B. Hinson Los Angeles, Calif. 
L. S. Inskip Murray Hill, N. J. 
L. L. King Oklahoma City, Okla. 
W. B. Kouwenhoven Baltimore, Md. 
J. O. Leslie Reading, Pa. 
R. L, Lloyd Washington, D. C. 


(Continued in next column) 
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John J. Anderson, Secretary 
Joseph Wm. Allen 
R. W. Atkinson 


AIEE Headquarters 
Teterboro, N. J. 
Bayonne, N. J. 


Sterling Beckwith Milwaukee, Wis. 
P. L. Bellaschi Portland, Oreg. 
R. C. Bergvall Pittsburgh, Pa. 
W. R. Brownlee Birmingham, Ala. 
R. S. Burnap Harrison, N. J. 
H. C. Coleman East Pittsburgh, Pa. 
C, L. Dawes Cambridge, Mass. 
R. D. de Kay New York, N. Y. 
W. P. Dobson Toronto, Ontario, Canada 
I. W. Gross New York, N. Y. 
F. C. Holtz Springfield, Ill. 
W. R. Hough Cleveland, Ohio 
H. R. Huntley New York, N. Y. 
H. E. Kent New York, N. Y. 
W. A. Lewis Chicago, II. 
G. S, Lunge Schenectady, N. Y. 
W. I. Middleton Cambridge, Mass. 
J. R. North Jackson, Mich. 
J. E. O’Brien Washington, D. C. 
E, B. Paxton Schenectady, N. Y. 
R. W. Sherwood Beaumont, Tex. 
F. B. Silsbee Washington, D. C. 


Student Branches 


F. W. Tatum, Chairman; Southern Methodist University, 


Dallas, Tex. 
R. K. Beach Laramie, Wyo. 
L. A. Bingham Boulder, Colo. 
R, F. Danner Oklahoma City, Okla. 
R. A. Deller New York, N. Y. 
K. A, Fegley Philadelphia, Pa. 


(Continued in next column) 
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Volta Scholarship Trustees 
Cc. A. Powel Boston, Mass. 
(Term expires July 31, 1953) 
New York, N. Y. 

(Term expires Fuly 31, 1955) 
Lafayette, Ind. 

(Term expires July 31, 1957) 


H. S. Osborne, Chairman 


D. D. Ewing 


Technical Committees 


Communication Division 


Communication Division Committee 


F. B. Bramhall, Chairman; Western Union Telegraph 

Company, 60 Hudson Street, New York 13, N. Y. 

H. A. Affel, Vice-Chairman Murray Hill, N. J- 

I. S. Coggeshall, Secretary New York, N. Y- 

L. G. Abraham Albuquerque, N. Mex. 

W. J. Barrett Newark, N. J. 
(representing Board of Directors) 


E. C. Chamberlin, Jr. New York, N. Y. 


C. E. Dean Little Neck, L. I., N. Y- 
A, C, Dickieson Murray Hill, N. J. 
P. G. Edwards Murray Hill, N. J. 
A. T. Lattauzeo New York, N. Y. 
John Meszar New York, N. Y. 
H. I. Romnes New York, N. Y. 
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Committee on Communication Switching 


Systems 
John Meszar, Chairman; 


Bell Telephone Laboratories 


Inc., 463 West Street, New York 14, N. Y. 


A. E. Frost, Vice-Chairman 
William Keister, Secretary 
J. H. Bass 

Eric Brooke 


. Neikirk 
- Schofield 
°D. Shepherd 
. Smith 
. Solomon 
. Tomlinson 
. White 
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New York, N. Y. 
New York, N. Y. 
Oklahoma City, Okla. 
Galion, Ohio 

New York, N. Y. 
Chicago, Il. 

New Haven, Conn. 
Chicago, Ill. 

New York, N. Y. 
Washington, D. C. 
Washington, D. C. 
New York, N. Y. 
Atlanta, Ga. 
Chicago, Ill. 
Washington, D. C. 
Philadelphia, Pa. 
Endicott, N. Y. 


Committee on Radio Communications 


Systems 


A. C. Dickieson, Chairman; Bell Telephone Laboratories 


Inc., Murray Hill, N. J. 


E. D. Becken, Vice-Chairman 
R. D. Campbell, Secretary 
J. W. Butterworth 

I. F. Byrnes 

R. S. Dahlberg, Jr. 
Edward Daskam, Jr. 

G. E. Dodrill 

L. B. Grew 
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. A. MacDonald 
oger McSweeny 
. W. Meyer 
. P. Morris 
. D. Nuttall 
. R. O’Hanlon 
. E. Reid 
ubert Sharp 

. E. Smith 
avid Talley 

. B. Tharp 
. M. Walsh 

. L. Wylie 

. M. Young 


Ome Bi tts 


sett 


New York, N. Y,. 
New York, N. Y. 
New York, N. Y. 
New York, N. Y. 
Philadelphia, Pa. 
New York, N. Y. 
Washington, D. C. 
New Haven, Conn. 
Nutley, N. J. 
Denver, Colo. 

Los Angeles, Calif. 
Philadelphia, Pa. 
New York, N. Y. 
Portland, Oreg. 
Baltimore, Md. 
New York, N. Y. 
Oklahoma City, Okla. 
Chicago, Ill. 
Shreveport, La. 
Washington, D. C. 
Toronto, Ontario, Canada 
Denver, Colo. 
Cleveland, Ohio 
Clifton, N. J. 
Baltimore, Md. 
New York, N. Y. 
Portland, Oreg. 
Washington, D, C. 


Committee on Special Communications 


Applications 


A. T. Lattauzeo, Chairman; 


Westinghouse Electric 


Corporation, 40 Wall Street, New York 5, N. Y. 


W. A. Ready, Vice-Chairman 
G. J. Crowdes, Secretary 

A. A, James 

A. A. MacDonald 

T. W. Stringfield 


Malden, Mass. 
Cambridge, Mass. 
New Haven, Conn, 
Baltimore, Md. 
Portland, Oreg. 


Committee on Telegraph Systems 


E. C. Chamberlin, Jr., Chairman; Western Union Tele- 
graph Company, 60 Hudson Street, New York 13, 


N. Y. 
. A. Duncan, Jr., 
. B. Shanck, Secretary 
. §. Benjamin 

. G. Cooley 

. Cc. Edie 
. G. 
Ly 
Ve 

a 


QUO rP pp ao 


fh rles Jelinek, Jr. 
Moore 


et pS 


.B. 

.E. 

. B. Steele 
TES 

.P. 


Westman, Sr. 


Committee 
Broadcasting Systems 


Vice-Chairman 


on Television 


New York, N. Y. 
New York, N. Y. 

Chicago, Ill. 
New York, N. Y. 

Clifton, N. J. 
San Carlos, Calif. 
Philadelphia, Pa. 
New York, N. Y. 
New York, N. Y. 
New York, N. Y. 
New York, N. Y. 


Toronto, Ontario, Canada 


New York, N. Y. 
New York, N. Y. 


and Aural 


C. E. Dean, Chairman; WHazeltine Electronics Corpora- 
tion, 58-25 Little Neck Parkway, Little Neck, L. I. 


N. Y. 


L. M. Rodgers, Vice-Chairman 


R. K. Hellman, Secretary 


Philadelphia, Pa. 
Little Neck, L. I., N. Y. 


(Continued in next column) 
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H. Owen 


. Trouant 


a Aergentesge 


. C. Van Arsdell, Jr. 


Princeton, N. J. 
Camden, N. J. 
Mineola, N. Y. 
New York, N. Y. 
Cleveland, Ohio 
East Patterson, N, J. 
Passaic, N. J. 
Nutley, N. J. 

New York, N. Y. 
Baltimore, Md. 
Washington, D. C. 
Los Angeles, Calif. 
Denver, Colo. 
Washington, D. C. 
Murray Hill, N. J. 
New York, N. Y. 

- Ames, Iowa 
Camden, N. J. 
Erie, Pa. 


Committee on Wire Communications 


Systems 


P. G. Edwards, Chairman; Bell Telephone Laboratories, 


Inc., Murray Hill, N. J. 
H. R. Huntley, Vice-Chairman 
L. R. Montfort, Secretary 


L. G. Abraham 
A, L. Albert 


. E. Burridge 

. Calderwood 
ie Clark 

. Credle 

. Dodrill 

. Ellithorn 
. Erickson 

. Geiger 

. Gentle, Jr. 
. Godsho 

. Gosnell 

. Hankison 
Veen 
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. Hunkins 
. Hutchins 
. Hyneman 
. Jones 
. Linney 
. O’Connor 
. Potter 
. Rumsey 
. Shaffer 
. Smith 
. Smith 
. Sundius 


. Hartwell, Jr. 


New York, N. Y. 

New York, N. Y. 
Albuquerque, N. Mex. 
Corvallis, Oreg. 

New York, N. Y. 

Los Angeles, Calif. 
Toronto, Ontario, Canada 
San Francisco, Calif. 
Houston, Tex. 

Ithaca, N. Y. 
Washington, D. C. 
Notre Dame, Ind. 
San Mateo, Calif. 
Toronto, Ontario, Canada 
Birmingham, Ala. 
Philadelphia, Pa. 

St. Louis, Mo. 
Amarillo, Tex. 
Seattle, Wash. 

Kansas City, Mo. 
Clifton, N. J. 
Cambridge, Mass. 
New York, N. Y. 
Denver, Colo. 
Oklahoma City, Okla. 
Chicago, Ill. 

Boston, Mass. 

Albany, N. Y. 
Cleveland, Ohio 
Chicago, Ill. 
Washington, D. C. 
New Haven, Conn. 


General Applications Division 


General Applications Division Committee 


H. F. Brown, Chairman; 


Conn. 


L. W. Birch, Vice-Chairman 
B. F. Parr, Secretary 


T. H. Cline 
J. B. Feder 
D. E. Fritz 
W. Scott Hill 


38 Avon Street, New Haven, 


Mansfield, Ohio 
Mansfield, Ohio 
Newark, Ohio 
Washington, D. C. 
Cleveland, Ohio 
Pittsfield, Mass, 


(representing Board of Directors) 


R: .C. Putnam 
C.F. Scott 
S. D. Summers 


Cleveland, Ohio 
Milford, Conn. 
Washington, D. C. 


Committee on Air Transportation 


D. E. Fritz, Chairman; Jack and Heintz, Inc., Cleveland 


1, Ohio 


W. L. Berry, Vice-Chairman 
R. H. Keith, Secretary 


J. W. Allen 
W. Almassy 

Austin 

Barlow 


Boughton 
Bryant 
J. P. Dallas 
J. C. Dieffenderfer 
Peter Duyan, Jr. 


Fred Foulon 
E. A. Freitas 


G. 

B. O. 

1, 1a 

J. H. Blankenbuehler 
WEY 

Ww. CG. 


Culver City, Calif. 
Lima, Ohio 
Teterboro, N. J. 

Los Angeles, Calif. 
Lima, Ohio 
Baltimore, Md. 
Troy, Ohio 

South Pasadena, Calif. 
Burbank, Calif. 
Culver City, Calif. 
Dayton, Ohio 

Santa Monica, Calif. 
Seattle, Wash. 
Tulsa, Okla. 

El Segundo, Calif. 
Hawthorne, Calif. 
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Cc. E. Gagnier 
A. A. Hagedorn 
S. H. Hanville 
R. D. Jones 
Irving Kalikow 
W. B. Keller 


hn Maxian, Jr. 
. McCabe 
. Mead 


ones 


. Sylvester 
. Walker 
. Webster 


cnoneseree 


Miami, Fla 
Torrance, Calif. 
Culver City, Calif. 
Washington, D. C. 
Fort Wayne, Ind. 
Lynn, Mass. 


Cleveland, Ohio — 


San Diego, Calif, 
Washington, D. C. 
Los Angeles, Calif. 

San Diego, Calif. 

Kansas City, Mo. 

Milwaukee, Wis. 

Lima, Ohio 
Inglewood, Calif. 
Chicago, Il. 

St. Paul, Minn. 
Schenectady, N. Y. 

_._ Los Angeles, Calif. 
_ ~~. Burbank, Calif. 
Johnsville, Pa. 

Fort Worth, Tex. 
Buffalo, N. Y. 
Teterboro, N. J. 


Committee on Domestic and Commercial 


Applications 


T. H. Cline, Chairman; 


Newark Stove Company, 550 


Wehrle Avenue, Newark, Ohio 


T. C. Johnson, Vice-Chairman 
J. H. T. Miller, Secretary 


Constantine Barry 
J. G. Beckett 
W. B. Buchanan 


W. R. Crawford 
. W. Fauquet 

. F. Frazier 

. R. Herrmann 


. Schall, Jr. 
. Scott 
. Shepperd 
. Smith 
. Watson 
. Woodson 
. Zimmerman 
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Bloomfield, N. J. 
Cleveland, Ohio 
Philadelphia, Pa. 


San Francisco, Calif. — 


Toronto, Ontario, Canada 
Los Angeles, Calif. 
Newport, Wash. 
Cincinnati, Ohio 
Chicago, Ill. 
Corning, N. Y. 
Minneapolis, Minn. 
New York, N. Y. 
Washington, D. C. 
North Canton, Ohio 
Chattanooga, Tenn. 
Richland, Wash. 
New York, N. Y. 
Detroit, Mich. 
Schenectady, N. Y. 
Mansfield, Ohio 
Seattle, Wash. 

New York, N. Y. 
Milford, Conn. 
State College, Pa. 
Seattle, Wash. 
Bridgeport, Conn. 
Louisville, Ky. 
Dayton, Ohio 


Committee on Land Transportation 


L. W. Birch, Chairman; 


Ohio Brass Company, Trans- 


portation Department, Mansfield, Ohio 


Jacob Stair, Jr., 


J. C. Aydelott 
L. S. Billau 

H. R. Blomquist 
W. A. Brecht 
H. F. Brown 

C. N. Chase 

R. J. Corfield 
Andrew Costic 
Llewellyn Evans 
(Aca bea bey, 

K. H. Gordon 
P. H. Hatch 

G. L. Hoard 

J. G. Inglis 

A. P, Jerencsik 
Charles Kerr, Jr. 
R. L. Kimball 
S. B. Lent 


= 
Pe 
‘ee 
Es 
5 


. Meissner 
. Negley 
. Nippes 
. Noertker 
MG Oehler 
. R. Simmons 
. L. Smith 
Gy 
D. 
.S. 
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Swanson 
Sylvester 
Warren 

7B, Williams 


BOSE oe ueee 


Lawrence Wylie 


Vice-Chairman 
G. M. Woods, Secretary 


Philadelphia, Pa. 
East Pittsburgh, Pa, 
Erie,, Pa. 

Baltimore, Md. 
Chestnut Hill, Mass. 
East Pittsburgh, Pa. 
New Haven, Conn. 
Brooklyn, N. Y. 
Garfield, Utah 
Hoboken, N. J. 
Chattanooga, Tenn. 
Baltimore, Md. 
Philadelphia, Pa. 
Erie, Pa. 

Seattle, Wash. 
Toronto, Ontario, Canada 
Columbus, Ohio 

East Pittsburgh, Pa. 

New York, N. Y. 

Boston, Mass. 

Portland, Oreg. 

New York, N. Y. 

St. Louis, Mo. 
Philadelphia, Pa. 

Ridgway, Pa, 

Cincinnati, Ohio 

New York, N. Y. 
Montreal, Quebec, Canada 
Highwood, III. 
Schenectady, N. Y. 
Montreal, Quebec, Canada 
Elkhart, Ind. 

San Francisco, Calif. 
Erie, Pa. 

Baltimore, Md. 
Seattle, Wash. 
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J. B. Feder, Chairman; 


Committee on Marine Transportation 


United States Coast Guard, 


Merchant Marine Technical Division, 1300 E Street, 


N. W., Washington 25, D. C. 
W. E. Jacobson, Vice-Chairman 


W. N. Zippler, Secretary 
. C. Coleman 
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. Gatewood 
. Geary 

. Goldsmith 
. Guise 
. Harvey, Jr. 
. Hoover 
ones 
nels Krommenhock 
. Mayer 
/Pawlicki 

. Rothen 
. Shuster 
Souder 
: LH Stivender 
G. O. Watson 
O. A. Wilde 
Meyer Ziev 
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Schenectady, N. Y.” 
New York, N. Y. 
East Pittsburgh, Pa. 
New York, N. Y. 
Amesbury, Mass. 
New York, N. Y. 
Camden, N. J. 
Philadelphia, Pa. 
New York, N. Y. 
Newport News, Va. 
East Pittsburgh, Pa. 
Milwaukee, Wis. 
Brooklyn, N. Y. 
Washington, D. C. 
Bay City, Mich. 
New York, N. Y. 
Quincy, Mass. 
Great Neck, N. Y. 
Milwaukee, Wis. 
London, England 
Chester, Pa. 
Philadelphia, Pa. 


Committee on Production and Application 


- of Light 


R. G. Putnam, Chairman; Case Institute of Technology, 
Electrical Engineering Department, 10900 Euclid 


Avenue, Cleveland 6, Ohio 
L. Oetting, Vice-Chairman 


R. 
J. F. Dickerhoff, Secretary 
J. 

L. 

Ss. . Bruun 


M. D. Clayton 
G. C. Harvey 


_ Russell Hellegers 


O. W. Holden 
H. E. Mahan 

F. H. Murphy 
Kennard Pinder 
Harris Reinhardt 
D. W. Rowten 


Cleveland, Ohio 


Mineola, L. I., N. Y. 


Washington, D. C, 
Stanford, Calif. 
New York, N. Y. 
Storrs, Conn. 

Fort Wayne, Ind. 
New York, N. Y. 
Los Angeles, Calif. 
West Lynn, Mass. 
Portland, Oreg. 
Wilmington, Del. 
New York, N. Y. 
Cleveland, Ohio 
New York, N. Y. 
Salem, Mass. 
Ithaca, N. Y. 
Detroit, Mich. 
Bloomfield, N. J. 
Canton, Ohio 
Brooklyn, N. Y. 


Industry Division 


Industry Division Committee 


E. U. Lassen, Chairman; 


Engineering Department, 


Cutler-Hammer, Inc., 315 North 12th Street, Mil- 


waukee 1, Wis. 


G. W. Heumann, Vice-Chairman 


. S. Gardner, Secretary 
. G. Barnett 

. N. Clark 

. A. Cortelli 

. E. Crever 

H. Goodell 

. O. Johnson 
¥s Linsenmeyer 


-R. Rhea 


Schenectady, N. Y. 
New York, N. Y. 
East Pittsburgh, Pa. 
Pittsburgh, Pa. 
Cleveland, Ohio 
Schenectady, N. Y. 
Detroit, Mich. 

New York, N. Y. 
East Pittsburgh, Pa. 
Philadelphia, Pa. 
Schenectady, N. Y. 
Worcester, Mass. 


Committee on Chemical, Electrochemical, 
and Electrothermal Applications 


j. Z. Linsenmeyer, Chatrman; 


Mining, Petroleum and 


Chemistry Section, Industrial Engineering Dept., 
Westinghouse Electric Corp., East Pittsburgh, Pa. 


. Glaza, Vice-Chairman 
. Browning, Secretary 
. Anderson 
. Andreae 
. Baxandall 
. Benjamin 
. Bowditch 


. Dreyer 
. Fogg 
. Graham 
. Gutzwiller 
. Hanf 
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Freeport, Tex. 
East Pittsburgh, Pa. 
Wilmington, Del. 
Chattanooga, Tenn. 
Midland, Mich. 
New York, N. Y. 
Cleveland, Ohio 
East Pittsburgh, Pa. 
Houston, Tex. 
Baton Rouge, La. 
Rome, N. Y. 
Milwaukee, Wis. 
Pittsburgh, Pa. 
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. W. Wahlquist 
. M. Wainwright 
. H. Zielinski 
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Rockdale, Tex. 

Owosso, Mich, 

Stanford, Calif. 

East Chicago, Ind. 
Trenton, N. J. 

East Pittsburgh, Pa. 
Midland, Mich. 

Montreal, Quebec, Canada 
Boston, Mass, 

St. Louis, Mo. 

Richland, Wash. 

East Pittsburgh, Pa. 
Vancouver, Wash. 

Port Arthur, Tex. 

Detroit, Mich. 
Philadelphia, Pa. 
Hastings-on-Hudson, N. Y. 
Oakland, Calif. 

Welland, Ontario, Canada 
Cleveland, Ohio 

New York, N. Y. 

Urbana, Ill. 

Schenectady, N. Y. 


Committee on Electric Heating 


P. H. Goodell, Chairman; Jensen Specialties, Inc., 9331 
Freeland Avenue, Detroit 28, Mich. - 


L. P. Hynes, Vice-Chairman 
Harold Bunte, Secretary 
E. L. Bailey 
R. M. Baker 
I. J. Barber 
E. J. Bates 
Mrs. B. O. Buckland 
. T, Chesnut 

. Eiselein 
. Fleming 
UT, Gray 
. M. Greer 

. Guyer 
| Handy 
. Kinn 

. Kise 

, Moore 

. Opdenweyer 
Pearson 

. Peck 

. Rudd 
Ruff 

. Scheick 

. Shand 
. Vaughan 
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Haddonfield, N. J. 
Chicago, Ill. 
Detroit, Mich. 
Baltimore, Md, 
Fostoria, Ohio 
Dayton, Ohio 
Schenectady, N. Y. 
Trenton, N. J. 
Camden, N. J. 
Waterbury, Conn. 
Philadelphia, Pa. 
Middletown, Conn. 
Corning, N. Y. 
Baltimore, Md. 
Baltimore, Md. 
Schenectady, N. Y. 
Ann Arbor, Mich. 
Portland, Oreg. 
State College, Pa. 
Meadville, Pa. 
New Rochelle, N. Y- 
Detroit, Mich. 
New York, N. Y. 
Corning, N. Y. 
Cleveland, Ohio 


Committee on Electric Welding 


CG. N. Clark, Chairman; Duquesne Light Company, 435 
Sixth Avenue, Pittsburgh, Pa. 


E. J. Limpel, Vice-Chairman 
J- F. Deffenbaugh, Secretary 


. Blankenbuehler 
. Bostwick 
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. Kouwenhoven 


. Maxstadt 
. McMaster 
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. C. Rasmusen 

. Rhoades, Jr. 
. Shane 
. Stadum 

*, Steinert 

K. Stringham 

1. F. Theriault 

. W. Tietze 

. D. VanSciver 

. U. Welch 

Li P. Winsor 

R, E, Young 

Myron Zucker 
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Milwaukee, Wis. 
Warren, Ohio 
Troy, N. Y. 
Cincinnati, Ohio 
Lynn, Mass. 
Milwaukee, Wis. 
New Kensington, Pa. 
Detroit, Mich. 
Philadelphia, Pa. 
Baltimore, Md. 
Milwaukee, Wis. 
Detroit, Mich. 
Pasadena, Calif. 
Columbus, Ohio 
Kenosha, Wis. 
Detroit, Mich. 
Dearborn, Mich. 
Columbus, Ohio 
Schenectady, N. Y. 
Cleveland, Ohio 
Buffalo, N. Y. 
Buffalo, N. Y. 
Cleveland, Ohio 
Dayton, Ohio 
Newark, N. J. 
Philadelphia, Pa. 
Fitchburg, Mass. 
Troy, N. Y. 
Kankakee, II. 
Detroit, Mich. 


Committee on Feedback Control Systems 


F. E. Crever, Chairman; 


General Electric Company, 


General Engineering Laboratory, Schenectady 5, 


N. Y. 
. W. Cory, Vice-Chairman 
C. Harriott, Secretary 
. Ahrendt 


. DiVincenzo 


Milwaukee, Wis. 
Schenectady, N. Y. 
College Park, Md. 

New York, N. Y. 

Cambridge, Mass. 

Cleveland, Ohio 
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. Ragazzini 

. Rothe 

. Schuck 
_M. Smith 

. Stancliff, Jr. 
. Stout 
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. Warren 

. Weiss 

. Weygandt 
. White 

. J. Williams, Jr. 
C. H. Wilts 
Felix Zweig 
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Downey, Calif. 
Washington, D, C. 
Murray Hill, N. J. 

Baltimore, Md. 

Madison, Wis. 

Philadelphia, Pa. 
Seattle, Wash. 
Evanston, Ill. 
Baltimore, Md. 
Storrs, Conn. 
Schenectady, N. Y. 
West Lynn, Mass. 
Waterbury, Conn. 
Endicott, N. Y. 
Columbus, Ohio 
Ithaca, N. Y. 
Norwalk, Conn. 
Buffalo, N. Y. 

East Pittsburgh, Pa. 
Toronto, Ontario, Canada 
New York, N. Y. 
Schenectady, N. Y. 
Minneapolis, Minn. 

Berkeley, Calif. 
Washington, D. C. 

Seattle, Wash. 

Princeton, N. J. 
State College, Pa. 
Fort Worth, Tex. 

Columbus, Ohio 
Aberdeen, Md. 
Philadelphia, Pa. 
Los Angeles, Calif. 
Philadelphia, Pa. 
Pasadena, Calif. 
New Haven, Conn. 


Committee on General Industry Applica- 


tions 


V. O. Johnson, Chairman; United States Rubber Com- 
pany, 1230 Avenue of Americas, New York 20, N. Y. 


F. D. Snyder, Vice-Chairman 
E. M. Hays, Secretary 

B. T. Anderson 

A. T. Bacheler 

. B. Baker 

. Blakeman 

. Blalock 

. Bobe 

). M. Bundy 

. H. Clark 
watheld Cowan 
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. M. Delfs 

. J. Demartini 
. C. Fink 

. Fisher 

. Frankenfield 
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Ww, John 
. F. Lukens 
. E. Marriott 
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. B. Mathieu 
. F. Mekelburg 
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Parker 
Percival 
ennard Pinder 
. Plaisted 

. Risler 

. Rose 

. Rudrow 
. Scott 

. Seifried 
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. Tudor 
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. D. Vincent 
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Boston, Mass. 
Pittsburgh, Pa. 
Rockford, Ill. 
Buffalo, N. Y. 
Pittsburgh, Pa. 
Philadelphia, Pa. 
Dallas, Tex. 
Atlanta, Ga. 
Cleveland, Ohio 
Cleveland, Ohio 
Charlotte, N. C. 
Schenectady, N. Y. 
Rensselaer, N. Y. 
Pittsburgh, Pa. 
East Pittsburgh, Pa. 
Wilmington, Del. 
Los Angeles, Calif. 
Boston, Mass. 
Detroit, Mich. 
Lynn, Mass. 

Port Neches, Tex. 
Lubbock, Tex. 
Milwaukee, Wis. 
Toronto, Ontario, Canada 
New York, N. Y. 
New York, N. Y. 
Portland, Oreg. 
Worcester, Mass. 
Wilmington, Del. 
San Francisco, Calif. 
East Pittsburgh, Pa. 
Seattle, Wash. 
Wilmington, Del. 
Portland, Oreg. 
Akron, Ohio 

New York, N. Y. 
Akron, Ohio 
Cincinnati, Ohio 
Portland, Oreg. 
Sylacauga, Ala. 
Schenectady, N. Y. 
Seattle, Wash. 
Philadelphia, Pa. 


Committee on Industrial Control 


J. A. Cortelli, Chairman; 


Clark Controller Company, 


1146 East 152d Street, Cleveland 10, Ohio 


H. L. Palmer, Vice-Chairman 


L. H, Matthias, Secretary 
E. H. Alexander 
H. H. Angel 

H. Bloodworth 
R. Dickey 

F. Drake 

H. Elliot 
T. Evans 
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W. 
C. 
H. G. Frostick 


Schenectady, INE YG 
Milwaukee, Wis. 
Schenectady, N. Y. 
Bethlehem, Pa. 
Milwaukee, Wis. 
Corpus Christi, Tex. 
Port Townsend, Wash. 
Milwaukee, Wis. 
Milwaukee, Wis. 
Pittsburgh, Pa. 
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J. E. Gahagan 
J. A. Gienger 

F. Y. Grepe 
Walter Hansen 
G. W. Heumann 
A. M., Hopkin 

. W. Hutton 
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. Livingston 
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. McRoberts 
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Binghamton, N. Y. 
Rochester, N. Y. 

Toronto, Ontario, Canada 
Boston, Mass. 
Schenectady, N. Y. 
Evanston, Ill. 
Schenectady, N. Y. 

West Hartford, Conn, 
Evanston, Ill. 

Dearborn, Mich. 
Wenatchee, Wash. 
Milwaukee, Wis. 
Schenectady, N. Y. 
Philadelphia, Pa. 
Toronto, Ontario, Canada 
Milwaukee, Wis. 

Buffalo, N. Y. 

Cincinnati, Ohio 

Troy, N. Y. 

Cleveland, Ohio 

New York, N. Y. 
Peterboro, Ontario, Canada 
Cleveland, Ohio 
Naugatuck, Conn. 
Buffalo, N. Y. 

Oakland, Calif. 

Buffalo, N. Y. 

Midland, Mich. 


Committee on Industrial Power Systems 


H. G. Barnett, Chairman; 


Westinghouse Electric Cor- 


poration, Industry Engineering Department, East 


Pittsburgh, Pa. 
S. A. Warner, Vice-Chairman 
R. H, Whaley, Secretary 


D. M. Allison 
H. H. Angel 
Glenn Bates 

D. L. Beeman 
Philmore Belsky 
E. S. Dibble 

V. E. Dodson 
Leo Dolkart 

Cc. W. Elble 
W. J. Ellenberger 
C. J. Firth 


. S. Gordon, Jr. 
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. Lathrop 

. Lucas 

. Luther 

. Marshall 
. McGuire 

. Nissley 
. Peabody 
. Phillips 
Naldo Porter 

. E. Pringle 

. H. Rankin 
. C. Saunders 

. E, Springer 
. O. Sweatt 

. B. Thacker 

. T. Theis 

. F. Thomas, Jr. 

. W. Udy 

. C. Waldron 
. F. Wehr 

. T. Woodruft 
illiam Zelley 
. O. Zittel 
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New York, N. Y. 
Indianapolis, Ind. 
Tulsa, Okla. 
Bethlehem, Pa. 
Seattle, Wash. 
Schenectady, N. Y. 
Los Angeles, Calif. 
Los Angeles, Calif. 
Seattle, Wash. 
Chicago, Ill. 
Woodland, Maine 
Washington, D. C, 
Philadelphia, Pa. 
Plainville, Conn. 
Canton, N. C. 
Binghamton, N. Y. 
Freeport, Tex. 
Tacoma, Wash. 
Indianapolis, Ind. 
Wood River, III. 
San Francisco, Calif. 
New York, N. Y. 
Port Lavaca, Tex. 
Linden, N. J. 


Peterborough, Ontario, Canada 


Detroit, Mich. 

St. Louis, Mo. 
Milwaukee, Wis. 
New York, N. Y. 
Richland, Wash. 
Birmingham, Ala. 
Vancouver, Wash. 
Philadelphia, Pa. 
Rochester, N. Y. 
Wilmington, Del. 
Port Angeles, Wash. 
New York, N. Y. 
East Pittsburgh, Pa. 
New York, N. Y. 
New York, N. Y. 
Portland, Oreg. 
Passaic, N. J. 
Cleveland, Ohio 
Pittsburgh, Pa. 
Roebling, N. J. 
Lackawanna, N. Y. 


Committee on Mining and Metal Industry 


A. C. Muir, Chairman; 


Berwind-White Coal Mining 


Company, 1400 Pennsylvania Building, Philadel- 


phia 2, Pa. 


W. R. Harris, Vice-Chairman 


J. E. Arberry 
H. W. Biskeborn 
J. E. Breth 

A. B. Chafetz 
R. J. Corfield 
F. W. Cramer 
J. M. Downie 
J. A. Dunn 

J. H. Edwards 
Sam Ein 

Cecil Farrow 
G. M. Gilbert 


East Pittsburgh, Pa. 
Pittsburgh, Pa. 
Newark, Ohio 
Fairfield, Ala. 
Carlsbad, N. Mex. 
Garfield, Utah 
Pittsburgh, Pa. 
Erie, Pa. 

Holden, W. Va. 
New York, N. Y. 
Chicago, III. 
Cleveland, Ohio 
Spokane, Wash. 
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M. H. McGrath, Secretary 
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C. F. Avila 
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San Francisco, Calif. 
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Chicago, III. 


St. Louis, Mo. ~ 


Newark, N. J. 

New York, N. Y. 
Washington, D. C. 
Cambridge, Mass. 
Yonkers, N. Y. 

Jackson, Mich. 

Montreal, Quebec, Canada 
Rochester, N. Y. 
Phillipsdale, R. I. 
Portland, Oreg. 
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Chicago, Ill. 
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Knoxville, Tenn. 
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Detroit, Mich. 
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Buffalo, N. Y. 
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Baltimore, Md. 
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Schenectady, N. Y. 
Toronto, Ontario, Canada 
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Columbus, Ohio 
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Dayton, Ohio 
Denver, Colo. 
Jackson, Mich. 
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Atlanta, Ga. 
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New York, N. Y. 
Montreal, Quebec, Canada 
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San Francisco, Calif. 
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Seattle, Wash. 
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East Pittsburgh, Pa. 
Austin, Tex. 
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H. R. Stewart, Chairman; New England Power Service 
a Company, 441 Stuart Street, Boston 16, Mass. 


A, A. Johnson, Vice-Chairman 
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Chicago, Ill. 
Schenectady, N. Y. 
Portland, Oreg. 
Kansas City, Mo. 
Boston, Mass. 
Toronto, Ontario, Canada 
Chicago, II. 
Washington, D. C. 
Washington, D. C. 
Pittsburgh, Pa. 
Lafayette, Ind. 
Philadelphia, Pa. 
Denver, Colo. 
Charlotte, N. C. 
Denver, Colo. 
Schenectady, N. Y. 
New York, N. Y. 
Toronto, Ontario, Canada 
Chicago, III. 
Springfield, Mass. 
Los Angeles, Calif. 
Pittsfield, Mass. 
Detroit, Mich. 
Reading, Pa. 
San Francisco, Calif. 
Chicago, III. 

East Pittsburgh, Pa. 
Portland, Oreg. 
Los Angeles, Calif. 
South Milwaukee, Wis. 
Baltimore, Md. 

East Pittsburgh, Pa. 
'New York, N. Y. 


A, J. McConnell, Chairman; General Electric Company, 
1 River Road, Schenectady 5, N. Y. 


W. E. Marter, Vice-Chairman 
Frank Von Roeschlaub, Secretary 
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Pittsburgh, Pa. 
New York, N. Y. 
Portland, Oreg. 
East Pittsburgh, Pa. 
New York, N. Y. 
Portland, Oreg. 
Fort Wayne, Ind. 
Binghamton, N. Y. 
Schenectady, N. Y. 
Oklahoma City, Okla. 
Atlanta, Ga. 
Philadelphia, Pa. 
Urbana, III. 
Reading, Pa. 
Jackson, Mich. 
East Pittsburgh, Pa. 
Cincinnati, Ohio 
Chicago, Ill. 
Detroit, Mich. 
Chicago, Il. 
Hartford, Conn. 
Montreal, Quebec, Canada 
Beaumont, Tex. 

West Orange, N. J. 

Fort Worth, Tex. 
Newark, N. J. 

New York, N. Y. 
Cleveland, Ohio 


Los Angeles, Calif. 


Philadelphia, Pa. 
Los Angeles, Calif. 
Poughkeepsie, N. Y. 
Chattanooga, Tenn. 
Toronto, Ontario, Canada 
Plainfield, Ind. 

San Francisco, Calif. 
Newark, N. J. 
Newark, N. J. 
Buffalo, N. Y. 
Denver, Colo. 


Committee on Rotating Machinery 


CG. G. Veinott, Chairman; 


Westinghouse Electric Cor- 


poration, Induction Motor Section, Lima, Ohio 


E. I. Pollard, Vice-Chairman 
L. W. Buchanan, Secretary 
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Lima, Ohio 
Schenectady, N. Y. 
Dayton, Ohio 
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Lynn, Mass, 
Jackson, Mich. 
Fort Wayne, Ind. 
Milwaukee, Wis. 
East Pittsburgh, Pa. 
Schenectady, N. Y. 
Stillwater, Okla. 
Minneapolis, Minn. 
New York, N. Y. 
Boulder, Colo. 
Washington, D. C. 
Portland, Oreg. 
Cleveland, Ohio 
Cleveland, Ohio 

St. Louis, Mo. 
Cleveland, Ohio 
East Pittsburgh, Pa. 
Buffalo, N. Y. 
Buffalo, N. Y. 
Emeryville, Calif. 
Cleveland, Ohio 
Philadelphia, Pa. 
Erie, Pa. 

Dayton, Ohio 

East Pittsburgh, Pa. 
Ithaca, N. Y. 
Baltimore, Md. 
Milwaukee, Wis. 
St. Louis, Mo. 
New York, N. Y. 
Philadelphia, Pa. 
St. Louis, Mo. 
Buffalo, N. Y. 

Fort Wayne, Ind. 
Lynn, Mass. 
Peterboro, Ontario, Canada 
Cleveland, Ohio 

St. Louis, Mo. 
Cleveland, Ohio 
Schenectady, N. Y. 
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K. L. Wheeler, Chairman; 
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I. S. Mendenhall, Vice-Chairman 
R. F. Lawrence, Secretary 
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Herman Bany 
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Detroit, Mich. 

East Pittsburgh, Pa. 
Atlanta, Ga. 
Philadelphia, Pa. 
Boston, Mass. 
Milwaukee, Wis. 
San Francisco, Calif. 
Toronto, Ontario, Canada 
Albany, N. Y. 
Madison, Wis. 
Hammond, Ind. 
Los Angeles, Calif. 
Baltimore, Md. 
Santa Clara, Calif. 
Denver, Colo, 
Seattle, Wash 
Schenectady, N. Y. 
Chicago, IIl. 
Chicago, IIL. 
Minneapolis, Minn. 
Lacrosse, Wis. 
Portland, Oreg. 
Greensburg, Pa. 
Milwaukee, Wis. 
New York, N. Y. 
Elmira, N. Y. 

East Pittsburgh, Pa. 
East Pittsburgh, Pa. 
Washington, D. C. 
St. Louis, Mo, 
Springfield, Mass. 
Portsmouth, Va. 
Sharon, Pa. 
Portland, Oreg. 
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R. L. Webb, Chairman; 


Consolidated Edison Company 


of New York, Inc., 4 Irving Place, New York, N. Y. 
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Philadelphia, Pa. 
Buffalo, N. Y. 
Hammond, Ind. 
Jackson, Mich. 
Chicago, Ill, 
Philadelphia, Pa. 
Pittsburgh, Pa. 


Peterborough, Ontario, Canada 


St. Louis, Mo. 
Boston, Mass. 
Newark, N. J. 
Philadelphia, Pa. 
Washington, D. CG. 
Portland, Oreg. 
Philadelphia, Pa, 
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Toronto, Ontario, Canada 
Birmingham, Ala. 
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Hartford, Conn. 
East Pittsburgh, Pa. 
Stanford, Calif. 
Denver, Colo. 
Kansas City, Mo. 
New York, N. Y. 
San Francisco, Calif. 
Hyde Park, Mass. 
New York, N. Y. 
San Francisco, Calif. 
Chicago, III. 

East Pittsburgh, Pa. 
Schenectady, N. Y. 
Davenport, Iowa 
Schenectady, N. Y. 
West Allis, Wis. 
Denyer, Colo. 

Los Angeles, Calif. 
Atlanta, Ga. 

Los Angeles, Calif. 
San Diego, Calif. 
Pittsburgh, Pa. 
Dayton, Ohio 
Boston, Mass. 

South Milwaukee, Wis. 
Los Angeles, Calif. 
East Pittsburgh, Pa. 
Detroit, Mich. 
Chicago, III. 

Ithaca, N. Y. 


Committee on System Engineering 


H. L. Harrington, Chairman; Niagara Mohawk Power 
Corporation, Electric Building, Buffalo 3, N. Y. 
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H. C. Otten, Secretary 
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Pittsburgh, Pa. 
New York, N. Y. 
Pawtucket, R. I. 

El] Paso, Tex. 

Santa Cruz, Calif. 
Schenectady, N. Y. 
Portland, Oreg. 
Hartford, Conn. 
Kansas City, Mo. 
Birmingham, Ala. 
San Francisco, Calif. 
Borger, Tex. 
Schenectady, N. Y. 
New York, N. Y- 
Toronto, Ontario; Canada 
Detroit, Mich. 

New York, N. Y. 
Philadelphia, Pa. 

Newark; N. J. 

Chicago, Ill. 

Portland, Oreg. 

Des Moines, Iowa 
Denver, Colo. 

Rochester, N. Y. 

East Pittsburgh, Pa. 
Chicago, Ill. 

Riverside, Calif: 

Los Angeles, Calif. 

New York, N. Y. 
Chicago, Il. 
Philadelphia, Pa. 
Pittsburgh, Pa. 

Denver, Colo. 

Kansas City, Mo. 
Phoenix, Ariz. 

Chicago, III. 

Washington, D. C. 
Indianapolis, Ind. 
Richmond, Va. 
Cleveland, Ohio 
Glendale, Calif. 
Washington, D. C. 
Jackson, Mich. 

Lafayette, Ind. 

Baltimore, Md. 

Chicago, Il. 

Montreal, Quebec, Canada 
Jackson, Mich. 
St. Louis, Mo. 


Committee on Transformers 


F, J. Vogel, Chairman; 


AllissChalmers Manufacturing 


Company, Transformer Dept., Milwaukee Wis. 


M. K. Brown, Vice-Chairman 
J. R. Meador, Secretary 


J. A. Adams 

C. H. Bjorquist 
H. E. Bonheimer 
R. J Brown 
R. 


Buffalo, N. Y. 

Pittsfield, Mass. 
Philadelphia, Pa. 
Portland, Oreg. 
Cleveland, Ohio 

Toronto, Ontario, Canada 
Sharon, Pa. 
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J. L. Cantwell Pittsfield, Mass. 
R. B. Carson Toronto, Ontario, Canada 
J. H. Chiles, Jr. Sharon, Pa. 
J. F. Dexter Midland, Mich. 
Byron Evans Denver, Colo. 
R. E, Franck Lynn, Mass. 
W. F. Griffard Jackson, Mich. 


I. W. Gross New York, N. Y. 
E. M. Gue Pittsburgh, Pa. 
J. B. Hodtum Pittsburgh, Pa, 
A. V. Hughes Bay City, Mich. 
A. A, Johnson East Pittsburgh, Pa. 
D. L. Levine Chicago, III. 
C. M. Lovell St. Louis, Mo. 
GC. W. Miller Sharon, Pa. 
H. R. Osborne Toronto, Ontario, Canada 
D. S. Pearson State College, Pa. 
M. H. Pratt Syracuse, N. Y. 
T. D. Reimers New York, N. Y. 
W. C. Sealey Milwaukee, Wis. 
P. D. Smith Mimico, Ontario, Canada 
K. M. Stevens Alhambra, Calif. 
V. A. Treat San Francisco, Calif. 
H. H. Wagner Canonsburg, Pa. 
P. L. Weir Washington, D. C. 
Harry Wells Phoenix, Ariz. 
W. C. Whitman Boston, Mass. 
J. W. Yetter Schenectady, N. Y. 


Committee on Transmission and Distribu- 
tion 


S. B. Crary, Chairman; General Electric Company, Sche- 
nectady 5, N. Y. 

F. V. Smith, Vice-Chairman 

E. K. Huntington, Secretary 


Chicago, Ill. 
Rochester, N. Y. 


C. E. Baugh San Francisco, Calif. 
P. L. Bellaschi Portland, Oreg. 
H. C, Bingham Cleveland, Ohio 
D. K. Blake Schenectady, N. Y. 
C. A. Booker Boston, Mass. 
T. J. Brosnan Buffalo, N. Y. 
L. L. Carter Hastings-on-Hudson, N. Y. 
Harold Cole Detroit, Mich. 
E. R. Coulbourn Birmingham, Ala. 
P. J. Croft Toronto, Ontario, Canada 
A. E. Curtis “* Shawinigan Falls, Quebec, Canada 
H. L. Davis : Philadelphia, Pa. 
A. E. Davison Toronto, Ontario, Canada 
G. E. Dean Newark, N. J. 
Byron Evans Denver, Colo. 
H. A. Frey Baltimore, Md. 
M. L. Gardner East Pittsburgh, Pa. 
E. T. B. Gross Chicago, IIl. 
I. W. Gross New York, N. Y. 
J. H. Hagenguth Pittsfield, Mass. 
K. E, Hapgood Chattanooga, Tenn. 
E. R. Hendrickson Chicago, III. 
P. A. Jeanne New York, N. Y. 
E. L. Kanouse Los Angeles, Calif. 
C. H. Kraft St. Louis, Mo. 
J. E. Lagerstrom Ames, Iowa 
A. V. Lambert Portland, Oreg. 
Dixon Lewis Washington, D. C. 
J. T. Lusignan, Jr. Mansfield, Ohio 
D. W. Nethercut Jackson, Mich. 
J. P. Neubauer New York, N. Y. 
J. E. O’Brien Washington, D. C. 
E. W. Oesterreich Pittsburgh, Pa. 
A. A. Osipovich Portland, Oreg. 
C. E. Parks Plainfield, Ind. 
R. E. Pierce New York, N. Y, 
C. K, Poarch New York, N, Y. 
J. A. Rawls Richmond, Va. 
L. M. Robertson Denver, Colo. 
E. V. Sayles Jackson, Mich, 
A. N. Shealy Baltimore, Md. 
D. M. Simmons Rome, Italy 
E. C. Starr Corvallis, Oreg. 
H. P. St. Clair New York, N. Y. 
H. B. Thacker East Pittsburgh, Pa. 
R. E. Thornton Oklahoma City, Okla. 
C. F. Wagner East Pittsburgh, Pa. 
P. G. Wallace Dallas, Tex, 
L. J. Weed Boston, Mass, 
R. L. Witzke East Pittsburgh, Pa. 


Science and Electronics 
Division 
Science and Electronics Division Committee 


W. R. Clark, Chairman; Leeds and Northrup Company, 
4901 Stenton Avenue, Philadelphia 44, Pa. 

S. Reid Warren, Jr., Vice-Chairman Philadelphia, Pa. 

R. S. Gardner, Secretary New York, N. Y. 


W. F. Bonner Clifton, N. J. 
R. M. Bozorth Murray Hill, N, J. 
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I. K. Dortort Philadelphia, Pa. 
W. G. Dow Ann Arbor, Mich. 
G. W. Dunlap Schenectady, N. Y. 
E, I. Green Murray Hill, N. J. 
E. S. Lammers, Jr.» Atlanta, Ga. 


Mansfield, Ohio 


W. H. MacWilliams, Jr. Whippany, N. J. 
J. H. Miller Newark, N. J. 
J. G. Reid, Jr. Washington, D. C. 
Apes Thwaites Hamilton, Ontario, Canada 
E. V. Weir Butler, Pa. 


Committee on Basic Sciences 


R. M. Bozorth, Chairman; Bell Telephone Laboratories, 
Inc., Murray Hill, N. J. 

L. J. Berberich, Vice-Chairman 

V. E. Legg, Secretary 

Aram Boyajian 


East Pittsburgh, Pa. 
Murray Hill, N. J. 
Pittsfield, Mass. 


J. G. Brainerd Philadelphia, Pa. 
C. B. Brown White Oak, Md. 
H. J. Carlin Brooklyn, N. Y. 
F. M. Clark Schenectady, N. Y. 
Charles Concordia Schenectady, N. Y. 
P. C. Cromwell Knoxville, Tenn. 
J. F. Dexter Midland, Mich. 
W. C. Dunlap Schenectady, N. Y. 
L. A. Finzi Pittsburgh, Pa. 
L. H. Fisher New York, N. Y. 
M. F. Gardner Cambridge, Mass. 
E. A. Guillemin Cambridge, Mass. 
C. W. Hansell Rocky Point, L. I., N. Y. 
E. L. Harder East Pittsburgh, Pa. 
J. D. Heibel Erie, Pa. 
V. P. Hessler Urbana, III. 
W. C, Johnson Princeton, N. J. 
T. B. Jones Baltimore, Md. 
E. W. Kimbark SAo Paulo, Brazil, S. A. 
W. R. LePage Syracuse, N. Y. 
L. J. Lewis Seattle, Wash. 
P. C. Magnusson Corvallis, Oreg. 
M. G. Malti Ithaca, N, Y. 
H. F, Mathis Evanston, Il}. 
L. W. Matsch Chicago, III. 
L. A. Pipes Los Angeles, Calif. 
Emerson Pugh Chicago, Ili, 
Walther Richter Milwaukee, Wis. 


H. H. Skilling Stanford, Calif. 
J. Smith Schenectady, N. Y. 


V. G. Smith Toronto, Ontario, Canada 
Harry Sohon Philadelphia, Pa. 
G. M. L. Sommerman Columbus, Ohio 
E. C. Starr Corvallis, Oreg. 
W. L. Sullivan Hoboken, N. J. 
W. A. Thomas Cleveland, Ohio 
G. S. Timoshenko Storrs, Conn. 
D. H. Toth St. Paul, Minn. 
J. H. Wright Lynn, Mass. 
W. M. Young Washington, D. C. 


Committee on Computing Devices 


W. H. MacWilliams, Jr., Chairman; Bell Telephone 
Laboratories, Inc., Whippany, N. J. 

J. GC. McPherson, Vice-Chairman New York, N. Y. 

F. J. Maginniss, Secretary Schenectady, N, Y. 

S. N. Alexander Washington, D. C. 


R. H. Benner Philadelphia, Pa. 
J. G. Brainerd Philadelphia, Pa. 
J. F. Calvert Evanston, III. 
W. G. Dow Ann Arbor, Mich. 
G. V. Eltgroth New York, N. Y. 
E. L. Harder East Pittsburgh, Pa, 
R. M. Kalb St. Paul, Minn. 
J. W. Mauchly Philadelphia, Pa, 
G. D. McCann Pasadena, Calif. 
A. W. McCourt Baltimore, Md. 
R. E. Meagher Urbana, IIl. 
P. L. Morton Berkeley, Calif. 
P. F. Ordung New Haven, Conn. 
J. D. Ryder Urbana, II. 
V. G. Smith Toronto, Ontario, Canada 
Irven Travis Philadelphia, Pa. 
C. R. Wayne Syracuse, N. Y. 


Committee on Electrical Techniques in 
Medicine and Biology 


S. Reid Warren, Jr., Chairman; Moore School of Electri- 
cal Engineering, University of Pennsylvania, 200 
South 33rd Street, Philadelphia 4, Pa. 

A. M. Zarem, Vice-Chairman Los Angeles, Calif. 

T. H. Rogers, Secretary Springdale, Conn. 


G, D. Adams Los Angeles, Calif. 
G. W. Dunlap Schenectady, N. Y. 
L. F. Ebrke 


Bloomfield, N. J. 
New York, N. Y. 
Bloomfield, N. J. 


W. A. Geohegan 
Joseph Lempert 
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G. A. Morton 


J. A. Reynolds 
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Urbana, III. 
Lawrence, Kans. 
Baltimore, Md. 
Syracuse, N. Y. 
Columbus, Ohio 
Indianapolis, Ind. 
White Oak, Md. 
Stanford, Calif. 
Lafayette, Ind. 
Schenectady, N. Y. 
Philadelphia, Pa. 
Los Angeles, Calif. 
Ann Arbor, Mich. 
Seattle, Wash. 
New York, N. Y. 
Beaumont, Tex. 
Clifton, N. J. 
Urbana, Ill. 

New York, N. Y. 
Akron, Ohio 

Los Angeles, Calif. 
East Pittsburgh, Pa. 
Bethesda, Md. 
East Pittsburgh, Pa. 
Stanford Calif. 
Cleveland, Ohio 
New York, N. Y. 
Syracuse, N. Y. 
Endicott, N. Y. 
Schenectady, N. Y. 
Bloomfield, N. J. 
Pittsfield, Mass. 
Schenectady, N. Y. 
Cambridge, Mass. 
Princeton, N. J. 


Isle Maligne, Quebec, Canada 


Los Angeles, Calif. 


ELECTRICAL ENGINEERING 


David Packard 
G. W. Penney 
_W. H. Pickering 

A. J. Quigley 
“Sioa Ramo 
2G. Reid, Jr. 
_ #8 W. Reynolds 
E. T. Sherwood 
Scott W. Smith 


Palo Alto, Calif. 
Pittsburgh, Pa. 
Pasadena, Calif. 
Notre Dame, Ind. 
Culver City, Calif. 
Washington, D. C, 
Wilmington, Del. 
Milwaukee, Wis. 
Washington, D. C. 


E, P. Spandau Los Angeles, Calif. 
C. F. Spitzer Syracuse, N. Y. 
J. R. Steen New York, N. Y. 
N.T. Stone | St. Paul, Minn, 
E. R. Thomas New York, N. Y. 
Irven Travis Philadelphia, Pa. 
D. E. Trucksess New York, N. Y. 
D. CG, Ulrey Harrison, N. J. 
_W. C. White Schenectady, N. Y. 
C. H. Willis Princeton, N. J. 
Harold Winograd Milwaukee, Wis. 
_W. M. Young Washington, D. C. 
A. M. Zarem Los Angeles, Calif. 


Committee on Instruments and Measure- 
ments 


FF: H. Miller, Chairman; Weston Electrical Instrument 
Corporation, 614 Frelinghuysen Avenue, Newark 
5, N. J. 

J. E. Hobson, Vice-Chairman (West) Stanford, Calif. 

J. G. Reid, Jr., Vice-Chairman (East) Washington, D. C. 

_Ernst Weber, Secretary (East) Brooklyn, N. Y. 

'W. S. Pritchett, Secretary (West) Berkeley, Calif. 


H. W. Berry Minneapolis, Minn. 
P. A. Borden Waterbury, Conn, 
H. S. Bright San Francisco, Calif. 
D. L. Brown Portland, Oreg. 
L. A. Burckmyer, Jr. Ithaca, N. Y. 
D. T. Canfield Lafayette, Ind. 
J. H. Chiles, Jr. Sharon, Pa. 
W. R. Clark Philadelphia, Pa. 
A. B. Craig Boston, Mass, 
_E. B. Curdts Philadelphia, Pa. 
C. L. Dawes Cambridge, Mass, 
F. C. Doble Belmont, Mass. 
Cc. K, Duff Toronto, Ontario, Canada 
I. G. Easton Cambridge, Mass. 
W. N. Eddy Cambridge, Mass. 
G. V. Eltgroth New York, N. Y. 
cH. Enns Ann Arbor, Mich. 
“aK. Fairley ~ Schenectady, N. Y. 

| Felch, Jr. Murray Hill, N. J. 
Wolf Feldt Clifton, N. J. 
»G. Ferguson Murray Hill, N. J. 
+. S. Gray Cambridge, Mass. 
Ferdinand Hamburger, Jr. Baltimore, Md. 
F. K. Harris Washington, D. C. 
C, E. Hastings Hampton, Va. 
C. M. Hathaway Denver, Colo. 
A, J. Hornfeck Cleveland, Ohio 
R. J. Jeffries East Lansing, Mich. 
R. V. Kelch Canton, Ohio 
H. G. Koenig New York, N. Y. 
A. H. Lamb Newark, N. J. 
Everett S. Lee Schenectady, N. Y. 
B, E. Lenehan Newark, N. J. 
G. S. Lunge Schenectady, N. Y. 
J. T. Lusignan, Jr. Mansfield, Ohio 
GC. G. Mansfield Los Angeles, Calif. 
N. W. Matthews Washington, D. C. 
W. J. Mayo-Wells Silver Spring, Md. 
G. A. Morton Princeton, N. J- 
L. J. Neuman Houston, Tex. 
David Packard Palo Alto, Calif. 
T. H. Pierson Corpus Christi, Tex. 


Alhambra, Calif. 
West Lynn, Mass. 
Washington, D. C. 
Seattle, Wash. 
Philadelphia, Pa. 
Washington, D. C. 


F. A. Redding 

C. F. Savage, Jr. 
F. B. Silsbee 

G. S. Smith 
Harry Sohon 
Carroll Stansbury 


F, J. Vogel Milwaukee, Wis. 
W. H. Wickham Chicago, Ill. 
A. H. Wing, Jr: Evanston, Ill. 
C, J. Zeller New York, N. Y. 


Committee on Magnetic Amplifiers 


E, V. Weir, Chairman; Magnetics Inc., Box 308, Butler, 
Pa. 


W. J. Dornhoefer, Vice-Chairman Mount Vernon, N. Y. 
H. W. Lord, Secretary Schenectady, N. Y. 
A. O. Black, Jr. Butler, Pa. 
L. W. Buechler St. Louis, Mo. 
W. J. Field St. Paul, Minn. 
L, A. Finzi Pittsburgh, Pa. 
A. S. Fitzgerald San Francisco, Calif. 
W. A. Geyger Silver Spring, Md. 
A, B. Haines Murray Hill, N. J- 
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E, L. Harder East Pittsburgh, Pa. 
J. E. Hart Washington, D. C. 
W. CG, Johnson Princeton, N. J. 
F. S. Malick Baltimore, Md. 
R. W. Moore Buffalo, N. Y. 
H. M. Ogle Schenectady, N. Y. 
G. W. Penney Pittsburgh, Pa. 
P. L. Schmidt East Pittsburgh, Pa. 
C. F. Spitzer Syracuse, N. Y. 
R. W. Wolke Schenectady, N. Y. 


Committee on Metallic Rectifiers 


W. F. Bonner, Chairman; Selenium-Intelin Division, 
Federal Telephone and Radio Corporation, 100 
Kingsland Avenue, Clifton, N. J. 

Glen Ramsey, Vice-Chairman North Chicago, III. 

E. A. Harty, Secretary West Lynn, Mass. 


P. R. Brown Hamilton, Ontario, Canada 
L. W. Burton Lynn, Mass. 
P. G. Cobb Newark, N. J. 
M. E. Gamble Indianapolis, Ind. 
Joseph Gramels New York, N. Y. 
Cc. E. Hamann Lynn, Mass. 
Cc. W. Hansell Rocky Point, L. I., N. Y. 
L. K. Hedding Pittsburgh, Pa. 
C. C. Herskind Schenectady, N. Y. 
I. R. Smith Buffalo, N. Y. 
D. E. Trucksess New York, N. Y. 
J. L. Wagner Endicott, N. Y. 


Committee on Nucleonics 


G. W. Dunlap, Chairman; General Electric Company, 
General Engineering Laboratory, Schenectady 5, 
N. Y. 

. E, Barbour, Jr., Vice-Chairman 

. W. Bibber, Secretary 

. W. Brackney 

. W. Cardwell 


Boston, Mass. 
Schenectady, N. Y. 
Chevy Chase, Md. 
Oak Ridge, Tenn. 


oOmms 


J. @R. Coleman Boston, Mass. 
W. F. Davidson New York, N. Y. 
T. S. Gray Cambridge, Mass. 
J. G. Hutton Schenectady, N. Y. 
T. R. Kohler Irvington-on-Hudson, N. Y. 
Lester Kornblith Chicago, Il. 
GC, V. Larrick Richland, Wash. 
R. G. Lorraine Schenectady, N. Y. 
E. E. Lynch West Lynn, Mass, 
L. C. Marshall Berkeley, Calif. 
G. A. Morton Princeton, N. J. 
M. S. Oldacre Chicago, Ill. 
J. K. Pickard Washington, D. C. 
Walther Richter Milwaukee, Wis. 
P. N. Ross Pittsburgh, Pa. 
W. E. Shoupp Pittsburgh, Pa. 
Abe Tilles San Francisco, Calif. 
J. G. Trump Cambridge, Mass. 
R. E. Watson Philadelphia, Pa. 
R. L. Witzke East Pittsburgh, Pa. 


AIEE Representatives 


APPOINTED BY THE BOARD OF DIRECTORS 


Alfred Noble Prize Committee, ASCE 
T. M. Linville New York, N. Y. 


American Association for the Advancement of Science, 
Council ’ 

J. W. Barker New York, N. Y. 

I. Melville Stein Philadelphia, Pa. 


American Research Committee on Grounding 
C. T. Sinclair Pittsburgh, Pa. 


American Standards Association, Standards Council 
Charles Rufus Harte New Haven, Conn. 


J. R. North Jackson, Mich. 
E. B. Paxton Schenectady, N. Y- 
Alternates 

R. C. Bergvall Pittsburgh, Pa. 
F. E. Harrell Cleveland, Ohio 
A. CG. Muir Philadelphia, Pa. 
American Year Book, Advisory Board 

H. H. Henline New York, N. Y. 


Conference of Representatives From Engineering 
Societies of Western Europe and USA 
H. H. Henline New York, N. Y. 
D. A. Quarles Albuquerque, N. Mex. 
(Continued in next column) 


Officers and Committees—1952-53 


Construction Industry Advisory Council 
H. H. Henline New York, N. Y. 


Engineering Foundation Board 


J. W. Barker 
CG. G. Suits 


New York, N. Y. 
Schenectady, N. Y. 


Engineering Societies Monographs Committee 


W. F. Davidson New York, N. Y. 
W. I. Slichter New York, N. Y. 


Engineers’ Council for Professional Development 


R. H. Barclay New York, N. Y. 
D. D. Ewing Lafayette, Ind. 
M. D. Hooven Newark, N. J. 
Engineers Joint Council 

H. H. Henline New York, N. Y. 


T. G. LeClair 
F. O. McMillan 
D. A. Quarles, ex officio 


Chicago, ITI. 
Corvallis, Oreg. 
Albuquerque, N. Mex. 


Alternates 
W. J. Barrett Newark, N. J. 
C. S. Purnell New York, N. Y. 


General Electric Educational Fund Fellowship Com- 
mittee 


John L. Callahan New York, N. Y. 


Hertz Award Committee 


M. S. Coover Ames, Iowa 


Hoover Medal Board of Award 
T. G. LeClair 

D. C, Prince 

J. G. Tarboux 


John Fritz Medal Board of Award 


J. F. Fairman 
T. G. LeClair 
Everett S. Lee 
F. O, McMillan 


Joint AIEE-IRE Co-ordination Committee 


W. J. Barrett Newark, N. J. 
H. H. Henline New York, N. Y. 
Victor Siegfried Worcester, Mass. 


Chicago, III. 
Schenectady, N. Y. 
Ithaca, N. Y. 


New York, N. Y. 
Chicago, III. 
Schenectady, N. Y. 
Corvallis, Oreg. 


Library Board, United Engineering Trustees, Inc. 
N. S. Hibshman Brooklyn, N. Y. 
W. G. Vieth New York, N. Y. 
Marston Medal Board of Award 


Harry B. Gear Chicago, Ill, 


National Association of Corrosion Engineers, Inter- 
Society Committee on Corrosion 

H. M. Trueblood, Senior Delegate | Dobbs Ferry, Ney. 

L. J. Gorman New York, N. Y. 

National Bureau of Engineering Registration, 
Advisory Board 


N,. L. Freeman Albany, N. Y. 


National Electronics Conference, Board of Directors 
J. D. Ryder Urbana, Ill. 


National Engineering Advisory Committee 


A. H. Kehoe New York, N. Y. 


National Fire Waste Council 


East Pittsburgh, Pa. 
Baltimore, Md. 


Hendley Blackmon 
W. B. Kouwenhoven 


National Research Council, Division of Engineering 
and Industrial Research 


W. B. Kouwenhoven Baltimore, Md. 


Quarterly of Applied Mathematics 


M. G. Malti Ithaca, N. Y. 
United Engineering Trustees, Inc. 

W. J. Barrett Newark, N. J. 
A. G, Oehler New York, N. Y. 
D. A. Quarles Albuquerque, N. Mex. 


U. S. National Committee of the International 
Commission on Illumination 


Cleveland, Ohio 
Cleveland, Ohio 
New York, N. Y. 


Ward Harrison 
R. C, Putnam 
E. H, Salter 


Washington Award Commission 


J. F. Calvert 
W. L. Everitt 


Evanston, Ill. 
Urbana, IIl. 
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World Power Conference, United States National 
Committee 
T. G. LeClair Chicago, III; - 


APPOINTED BY STANDARDS COMMITTEE 


Aeronautical Electrical Equipment Standardization 


D. E. Fritz, liaison with NASC and SAE 
Cleveland, Ohio 


Electrical Standards Committee of ASA and U. S; 
National Committee of the International 
Electrotechnical Commission 


E. B, Paxton 
J. J. Pillicd - 


Alternates 


R. S. Burnap 
R. D. deKay 
I. W. Gross 


Division Assignment 


Schenectady, N. Y. 
New York, N. Y. 


Harrison, N. Je 
New York, N. Y- 
New York, N. Y- 


Communication and Electronics Division 


R. S. Burnap 
R. D. deKay 
J. J. Pilliod 


Power Division 


Harrison, N. J. 
New York, N. Y. 
New York, N. Y. 


Cleveland, Ohio | 


F. E. Harrell - 
Schenectady, N. Y. | 


E. B. Paxton 
Industry Committee on Interior Wiring Design 


M. M. Brandon New York, N. Y. 
L. C. Peterman New York, N. Y. 


Joint Committee for Development of Statistical 
Applications in Engineering and Manufacturing 


W. P. Dobson Toronto, Ontario, Canada 
National Fire Protection Association, Electrical Section 


Robin Beach Brooklyn, N. Y. 


F. E. Harrell Cleveland, Ohio I. W. Gross New York, N. Y. W. B. Kouwenhoven Baltimore, Md. | 
+] 
Student Branches | 
anaes | 
Counselor Counselor 4 
Name and Location District (Member of Faculty) | Name and Location District (Member of Faculty) . 
*Akron, University of, Akron, Ohio..................-+ 2...Kenneth F. Sibila Newark College of Engineering, Newark, N. J..... --..- 3...Robert E. Anderson __ 
Alabama Polytechnic Institute, Auburn............... 4...Albert T. Sprague, Jr. *New Hampshire, University of, Durham..........<... 1...John B. Hraba ; 
Alabama, University of, University............-...... 4,..W. F. Gray *New Mexico College of A & M Arts, State College..... 7...C. D. Crosno 
*Alberta, University of, Edmonton, Canada............ 10...R. E. Phillips *New Mexico, University of, Albuquerque.......... zee. 7...Ralph W. Tapy 
*Arizona, University of, Tucson..............-..000-05 8...J. C. Clark *New York, College of the City of, New York........... 3...Harold Wolf . 
*Arkansas, University of, Fayetteville......... Prachi i 7...D. D. Lingelbach *New York University, New York...............: res 3...B. James Ley 
*British Columbia, University of, Vancouver, Canada.... 9...S. C. Morgan *North Carolina State College, Raleigh...,........... . 4...William Plengey 
Brooklyn, Polytechnic Institute of, Brooklyn, N. Y., North Dakota State College, Fargo............-+..+. . 5...E. M. Anderson 
(URES) Wn 2 a Oe a arias SO ee Soe on 6 Cade ae 3...F. A. Wahlers *North Dakota, University of, Grand Forks......... .... 5...Raymond A. Berg 
Brooklyn, Polytechnic Institute of, Brooklyn, N. Y., *Northeastern University, Boston, Mass............++- .. 1...Roland G. Porter 
(Evening) .jo.ccce ae te eee ee Oe ee 3...Anthony B. Giordano *Northwestern University, Evanston, Ill............... . 5...A. H. Wing 
*Brown University, Providence, R. I.................-. 1...M. F. Gordon Norwich University, Northfield, Vt...............- S60. Vince 
*Bucknell University, Lewisburg, Pa................-.- 2...George Irland *Notre Dame, University of, Notre Dame, Ind.......... 5...L. F. Stauder 
California Institute of Technology, Pasadena........... 8...Gilbert D. McCann Ohio Northern University, Ada...... Seovoasdon gnGS .. 2...J. L. Klingenberger 
“California, University of, Berkeley..........-.......-- 8...R. A. Bruns *Ohio State University, Columbus.................++- 2...F. C. Weimer 
*Carnegie Institute of Technology, Pittsburgh, Pa........ 2...George H. Royer *Qhio: University, Athens). </«.<s:its/-7-)scieje sete dele «ss <1 2...D. B. Green 
Case Institute of Technology, Cleveland, Ohio......... 2...Rollin W. Waite *Oklahoma A & M College, Stillwater................ 7...David L. Johnson 
Catholic University of America, Washington, D. C...... 2...J. C. Michalowicz Oklahoma, University of, Norman.................... 7...J. Bruce Wiley 
Cincinnati, University of, Cincinnati, Ohio,........... 2...Carl F. Evert, Jr. *Oregon State College, Corvallis...................--- 9...L. N. Stone 
Clarkson College of Technology, Potsdam, N, Y........ ee *Pennsylvania State College, State College.............. 2...A. P. Powell 
Clemson A & M College, Clemson, S. C.............. 4...F. T. Tingley *Pennsylvania, University of, Philadelphia.............. 2...Kenneth A. Fegley 
Colorado A & M College, Fort Collins............... 6...C. C. Britton Pittsburgh, University of, Pittsburgh.................. 2...R. C. Gorham 
*Colorado, University of, Boulder..................... 6...S. I. Pearson *Pratt Institute; Brooklyns N. Ver), ieuieit-tincidacts se eis 3...David Vitrogan 
*Columbia University, New York, N. Y...............- 3...Walter A. LaPierre *Princeton University, Princeton, N. J...........-..2-s 2...C. H. Willis 
*Connecticut, University of, Storrs................... . 1,..V. B. Haas Puerto Rico, University of, Mayague@ .......:....... 3...Jose Luis Garcia de 
*Cooper Union, New York, NeG¥ ae. ccietele co criernct- wine tis 3...E. W. Starr Quevedo 
*Cornell University, Ithaca, N. Y..... SL HnconGmonsen 1...M. G. Malti Purdue University, Lafayette, Ind...... ee Moths cs eye .-. 5...Stephen Freeman, Jr. 
"Delaware, University of, Newark..................20. 2...H. S. Bueche *Rensselaer Polytechnic Institute, Troy, N. Y........... 1..,.Emerson D. Broadwell 
“Denver, University of, Denver, Colo......./.........- 6...A. M. Stiles *Rhode Island, University of, Kingstone anceps ee ese iene 1...Robert S. Haas 
*Detroit, University of, Detroit, Mich.................. 5...Guido E. Ferrara Rice Institute, Houston, Texas........-....- Bal Mae aS 7...M. V. McEnany 
*Drexel Institute of Technology, Philadelphia, Pa........ 2...F. C. Powell Rose Polytechnic Institute, Terre Haute, Ind........... 5...R. D. Strum 
Duke University, Durham, No GC... msec esse ons 4...Charles R. Vail *Rutgers University, New Brunswick, N. J.............. 3...John P. Newton 
Fenn College; Cleveland, Ohio, ...... 00. G. ace.) a+0>- 2...R. W. Schindler Santa Clara, University of, Santa Clara, Calif.......... 8...Henry P. Nettesheim 
*Florida, University of, Gainesville.................... 4...Paul H. Nelson *South Carolina, University of, Columbia.............. 4...J. Hubert Noland, Jr. 
George Washington University, Washington, D. C...... 2...Norman Ames South Dakota School of Mines and Technology, Rapid 
Georgia Institute of Technology, Atlanta...........,... 4...E.R. Weston CE) 5 Sesto cE eterasaae ayale o raln a Oe sic the eee 6...Arthur R. Colgan 
Howard University, Washington, D. C................ 2...E. R. Welch South Dakota State College, Brookings................ 5...John N. Cheadle 
Idaho, University of, Moscow..........-.0.-4-s0ee0e 9...J. Hugo Johnson *Southern California, University of, Los Angeles........ 8...Rodney C. Lewis 
Illinois Institute of Technology, Chicago.............. 5...E. T. B. Gross *Southern Methodist University, Dallas, Texas.......... 7...F. W. Tatum 
*[llinois, University of, Urbana, and Chicago Division, *Stanford University, Stanford, Calif.................-- 8....W. G. Hoover 
Gea G OR a stra yaie's | ssajer'cinieie vizisig so \s setae ete eRe aa 5...E. A. Reid *Stevens Institute of Technology, Hoboken, N. J......... 3...William L. Sullivan 
clowastate College; Ames... 26 2 coe iss iateeieie ate opariec 5...G. A. Richardson Swarthmore College, Swarthmore, Pa....:............- 2...R. W. Merriam 
Iowa, University of, lowa City................22.40-. 5...E. B. Kurtz *Syracuse University, Syracuse, N. Y.............-...-- 1...Edward Shelton 
*Johns Hopkins University, Baltimore, Md.............-. 2...T. Larsen Tennessee, University of, Knoxville................... 4...W. O. Leffell 
Kansas State College, Manhattan.................... 7...Earl L, Sitz *Texas, A & M College of, College Station............ 7...N. F. Rode 
*Kansas, University of, Lawrence..............0se+es- 7...E. L. Jordon *Texas Technological College, Lubbock................ 7...Thomas B. Stenis 
Kentucky, University of, Lexington................... 4...Gustavus E, Smith *Texas, University of, Austin, and Texas Western 
*Lafayette College, Easton, Pa...............-....2.-. 2...J. G. Reifsnyder College Sub-Branch, El Paso. ............-..0+-00- 7...William J. McKune 
Lehigh University, Bethlehem, Pa..................-. 2...H. T. MacFarland *Toledo, University of, Toledo, Ohio................-. 2...Tsute Yang 
Louisiana Polytechnic Institute, Ruston............... 7...Leslie M. Dyson Toronto, University of, Toronto, Ont., Canada......... 10...J. E. Reid 
*Louisiana State University, Baton Rouge.............. 4...A. K. Ramsey *Tufts College, Medford, Mass...1..0.-ckeeaeulet, sees. 1...J. L. Warner 
Louisville, University of, Louisville, Ky...........,..., 4...Miles G. Northrop *Tulane University, New Orleans, La..............--0. 4...James A. Cronvich 
*Maine, University of, Orono..............-....-.2-.- 1...P. M. Seal Union College, Schenectady, N. Y..........-+.eses008 1...Owen G. Owens 
*Manhattan College, New York, N. Y.................. 3...Robert T. Weil, Jr. United States Naval Academy, Annapolis, Md......... 2...D. G. Howard 
*Marquette University, Milwaukee, Wis................ 5...E. W. Kane *Utah, University of, Salt Lake City................... 9...M. E. Valkenburg 
*Maryland, University of, College Park................ 2...L. J. Hodgins Vanderbilt University, Nashville, Tenn.,.....-........ 4...Walter Criley 
*Massachusetts Institute of Technology, Cambridge...... 1...Alexander Kusko Vermont, University of, Burlington................... 1...R.F. Mosher 
Massachusetts, University of, Amherst,............... 1...N. E. Wilson “Villanova Gollege, Villanova, Pa..................00- 2...John B. Clothier 
*Michigan College of Mining and Technology, Virginia Military Institute, Lexington................. 4...Lee L. Nichols, Jr. 
Houghton *#.5) rine a ee ete 5...G, W. Swenson “Virginia Polytechnic Institute, Blacksburg............. 4...Claudius Lee 
*Michigan State College, East Lansing................. 5...Thomas W. Culpepper “Virginia, University of, Charlottesville................ 4...Clifford M. Siegel 
*Michigan, University of, Ann Arbor...........,...... 5...John J. Carey «Washington, State College of; Pullman sisson aed se 9...O. E. Osburn 
Milwaukee School of Engineering, Milwaukee, Wis...... 5...R. J. Ungrodt Woe Valery at, eeattle AN mips ee ee ale D. Robbins 
*Minnesota, University of, Minneapolis................ 5...Paul A. Cartwright Wee eee University, St. Louis, Mo..2...- 20... 605, 7...Pierre M, Honnell 
Mississippi State College, State College................ 4...Paul B. Jacob, Jr. Weta tit ee mtcalrg piers 2 as oiseiet one aime nites 5... Edward L. Fairchild 
*Missouri School of Mines and Metallurgy, Rolla....... 7...J. W. Rittenhouse “Winsonsins Eiger cee M. “eee 5 rh ee eS: 2s Evereite) C. Dubbe 
*Missouri, University of, Columbia.................... 7...G. V. Lago *Worcester Pol ae cei sce so acer Se John Bales 
i ytechnic Institute, Worcester, Mass....... 1...Donald C. Alexander 
Montana State College, Bozeman......................9...G. D. Sheckels “Wyoming, University of, Laramie. .., 6...R. K. Beach 
*Nebraska, University of, Lincoln sa eepriestee netene 6...E. J. Ballard, Jr. *Yale University, New Haven, Conn...) 2... 2.05 .<.3- ‘ : ; 1 : R. R. Shank 
Nevada; University of, Reno.....0. 00.0 cece 2 8...Harold Hendricks Total Branches.,........ veiaie eSeipletwte Ol : 


* Joint ATIEE—-IRE Branches 
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Officers and Committees —1952-53 


ELECTRICAL ENGINEERING 


Wichita......2-s-+00° . 7....Sept. 16, 737. 


Worcester....+-s-0+e+- 1...-Feb. 18, °20....W. G. Coleman......- D. J. Allia.....-.-05-:- 


Sections 


~ ~ When 
ame istrict Organized i 
ganize Chairman Secretary Secretary’s Address 
PNTORT sce cccec beset Zine Auge 12)°2000%. 
cee A Eo Ela tae 209k. y Wine io pee Berthold Elec. & Engg. Co., 368-370 Water St., Akron 8, Ohio 
- SE AE REN BA an a His es : Ne AED J. E. Spencer.....-.-..+ Southern Bell Tel. & Tel. Co., Phoenix Bldg., Birmingham, Ala. 
een ee Ape oA Oa ~ Be Imond,........E. A. Lodge........-.., Box 58-A, Country Club Dr., Prescott, Ariz. 
_ Arrowhead..... Bale stoiats Secs . 23,° Bosw i 
oR sae ant elea ae a a ae BOG a e 4 lls scveteterass ons T. WwW. Holmes. es Bmpr Minnesota Power & Light Co., 30 West Superior St., Duluth 2, Minn. 
ostoli i . de Soeves Meee = WANDS fe raiolele eevee Ne, RicMASLER CSlsioisie/e/rereisie evn Sun Oil Company, Beaumont, Tex. 
viscscsesvecrsee dis..Feb. 13,03....E. W. Boehne.........L. J. Weed Boston Edi o 
Be een a Mee Senge er Aree : Leseeeseser ees oston Edison Co., 39 Boylston St., Boston, Mass. 
Central Illinois 5 pal pipes Dae esthoefer......David Kalish........... Alliance Mfg. Co., Lake Park Blvd., Alliance, Ohio 
nois..+....1. 5... .June 28, °51... Joseph Spengler. ......C. L. Eletson. i : ; 
Ree eal indiana 4:2... 55.2 Jan..12,42 ares g) reeeceeeee .1418 West King St., Decatur, III. 
React. oe a 5 ge 50 oy 3 eB sboders ...G. R. Gunthrie.........Indianapolis Power & Light Co., P. O. Box 1595, Indianapolis, Ind. 
re. foto 2 2 Tae. 30 Aa a ae My . nnor.......R. W. Jones............Northwestern University, Evanston, Ill. 
ee ea . a ; 4 a 50 “Me » Parente stele ev ds Bryant. ayehaieye sl siaee Sheldon Storer & Associates, 307 E. 4th St., Cincinnati 2, Ohio 
aera a .: is PAINS napp.........-J- R. Linders...........Cleveland Electric Illuminating Co., 75 Public Square, Cleveland 1 Ohio 
Use eeeeeeeree Zoos, ar. 17, ?22....F. H. Knapp..........E. K. McCoy......... Ohio Bell Tel. C i : 
Connecticut........... 1....Apr. 16, ’21 F. W. Buck M.B ance "The S ae ae ee a ee ee ae cae ewe 
ac Se ees tlorae Ws seseeeeee eM. B. Spi ..e++++.-The Southern New England Tel. Co., 227 Church St. New Haven 6, Conn. 
Gee . aris. sevesee oe 25, 751....J. H, Watta Jt... R. M. Eichner, ......, General Elec. Co., 1081/4 N. Chaparral, Corpus Christi, Tex. 
ee i - : . ae A ag aie ~ 2 aol sv timecciserifc Os LANG cece ciccees Dayton Power & Light Co., 25 N. Main St., Dayton, Ohio 
SSE ae ee 6....May 18,°15....R.B tee ee era artes A Light Co., 600 Market St., Wilmington, Del. 
East T ea rae ’ eee KK D. ceccere ths De alge... mieiejetereleis niversity of Denver, Denver, Colo. 
See eee state . 60 aos 2 3e- ...Mead Warren, Jr......C. L. Pittman..........Aluminum Co. of eerie P. O. Box 465, Alcoa, Tenn. 
ae Sgeguod bur ounUS es ...Mar. Fig as . ..George Yelderman.....R. L. Riese....... ....-New Mexico A &M College, State College, N. Mex. 
i. Winns, ; x 2 we hae ae ne sya reek eee Eveteinsiascs — Pe Nae ABA ere my Electric Co., 21 West 10th St., Erie, Pa. 
ee ese ee aus S59 ete OB cca Mae cal aye Bele ass «ior dee MOP AEE.) .a.0ipis .....514 Dayton Ave., Fort Wayne 6, Ind. 
eS ee OE a af ie see Py Bee 55 oa ms ransom Gene! We McMahon. fecietsiose Southern Engineering Co., 1000 Crescent Ave., N. E., Atlanta, Ga. 
Illinois Valley eres S Sone aA eS hance ischmeyer.....J. E. Fontaine..........Graybar Electric Co., Inc., 1702 Cullen Blvd., Houston, Tex, 
oem: pore . Base an oe sue pe ss eel nafileaes a J. Costa... Sian aieta ta yavena’ 1201 Stratford Drive, Peoria 4, Ill. 
eae ees : ee ieee 2 oe * aah eos dnaald e “4 Ba sdadoude feet pee Peery Supply Co., 1404 Walnut St., Des Moines, Iowa 
Pecks lic eee Ae. Jans: 28, 131..0.R. E. Walker-..0.....W. fCeingen ee ee eae be 
as City 4 Apr. 14°16 J.P. Kesl begs a gton.......P. O. Box 4817, Jacksonville 1, Fla. 
Kans Pefeieistate!s Siero Unter Apis ed 4,78 Ole veicis Jor brs CLecerseitete Siolers . A. Dahns........... Allis-Chalmers Mfg. Co., 1009 Waldheim Bldg., Kansas City 6, Mo. 
Lehigh alee st, 2. + ABE. 1 6 721 oH :D. A. Campbell, Jr.....W. C. Seymour......... Pennsylvania Power & Light Co., 117 East Broad St., Hazhiton, Pa. 
nk ee: eases r. one oe ne ee ona ch Bo ee ..-...G. T. Harness.........- University of Southern California, 3551 University Ave., Los Angeles, Calif. 
ae Bee, oe aren Serr: = et fsao4 sees Warren.........-- Louisville Gas & Electric Co., 311 West Chestnut St., Louisville, Ky. 
4a -- 1....Aug. 22, °11....T. C. argent......-- .J. R. Macintyre........ General Electric Co., 40 Federal St., Lynn, Mass." 
re ue ae epelelerstete 2s Diseleefans 85 ue .-..Harry Skiles..........Fay Morgan..........- Wisconsin Bell Tel. Co., Madison, Wis. 
eae meee Apbonac as a0 oe an ae ..-.J. M. Blackhall........ W. H. Blashfield........North Electric Mfg. Co., Galion, Ohio 
ke 2 ; sietsisiensielere a a vie - Nt So > espa jipeasan ti Dy Betze criciceie - Consolidated Gas, Elec. & Power Co., Lexington Bldg., Baltimore 1, Md. 
zien POCO Spc y deli _...V.E. Mohler.........W. G. Jordan, Jr........1864 Felix Avenue, Memphis 6, Tenn. 
Yee EN en ds ate Biase Hae ys S Olmeda. stojs tafe siete H. V. Molstrom........ Apartado Postal 1862, Mexico, D.F., Mexico 
ree Ss Sosa oon = ..-Feb. $6 Saison Os Grannis S6565 pai othe Aas BOOT. 6« ejausieieiekels Florida Power & Light Co., 25 S. E. 2nd Ave., Miami, Fla. 
ichigan....+++-+--+++ S++: Jan. 13, sialeetie Ere Fugill. isis ysitte sis ..H. E. Crampton........ Michigan Bell Tel. Co., 1365 Cass Ave., Detroit 26, Mich. 
aes Age Se SQaTO 5....Feb. 11, AG: «20k. Js Limpel. weeeeees-Je A. Deubel........-.- Perfex Corp., 500 W. Oklahoma Ave., Milwaukee, Wis. 
Po eee leretslcsiereie : «.s-Apr. 7, 02. ..-E. A. Willson.......-+ P. A. Cartwright....... University of Minnesota, Minneapolis 14, Minn. 
Sarath Go conenOnas a a6 Je mr a Go pat = ek pislekatatel<iel> 8 em sooobouCss Mie ee ae Uae ee Miss, 
Said 6 video DO mops t) ....C. B. eairelsssieisksioi) lolly. + ses sees ontana Electric Supply, Billings, Montana 
eek Ricteleiwiniete oro ais re ... Apr. ei 143. Brae sae Roach. teens Ge HH. Gillettocn cnc... Canadian General Electric Co., Ltd., 1000 Beaver Hall Hill, Montreal, P. Q. 
alates Deoleteteis fs'sisiea .---June 28, aot ....J. M. Pinkerton.......C. A. McNutt........-.- Corps of Engineers, Power Planning Section, Nashville District, Nashville, Tenn. 
ebraskas..cc esc. 6....Jan. 21,'25....C.N. Allen...........A. R. Adams........ ...lowa Power & Light Co., 22 Pearl St., Council Bluffs, Iowa 
aie aaa Sonoo dd se a ot jae ns tot oe 7 Z. Segall.........-.H. A. Schaeffer, Jr..... .2518 Pressburg St., New Orleans 22, La. 
lew York.......-.---- 3.---Dec. 10, 17.... . A. Parrott....... ...J»R. Kerner..........-Westinghouse Electric Corp. 1180 Raymond Blvd., Newark 2, N 
Niagara Frontier. veeeee 1e..-Feb. 10,°25....C. J. Brumbaugh. .....L. J. Murphy.......... Westinghouse Electric Corp), 814 Ellicott Square, Buffalo, N. a 
Niagara International...10....Aug. 5, °48. ...Edward Bond, Jr.......K. McCaskill..........- 86 Orchard Road, Lewiston, N. Y, 
aed on, fe aba lsieve = ..-Mar. 21, eae .. W. C. Burnett......-- Cc. R. Vail. -eeeeeeeee.-Duke University, Durham, N. C. 
capees ee me shad . a a a = ne ae J oe SOO nae eae oY me ene Ayan doonns age eicme meas ee Twenty-Sixth St., Bay City, Mich. 
asl iaraial= F ....H. C..Biggs.......-0+- . C. Heffelman.......Public Service Co, of New exico, Sante Fe, N. Mex. 
Oe Rinee Abmcaritio i a a2 ee! ee rate Us gaan BE GOOUHOND a epi se BO OORKIO J pes sien Bell Tel. Co., 810 Telephone Bldg., Dallas 2, Tex. 
Seis vs ewces Wace sk ED. ..--G. A. Holt......-++00. » H. Lee... s+ ....-Box 163, Norris, Tenn. 
Oklahoma City...... DF Feb: 16,2225. eR. VaGones....0-.02008 Bryce Brady. ss asmtus +s Oklahoma Gas & Elec. Co., Oklahoma City, Okla. 
ee it : ee: nBorkae et oe fe me tes 4A es ae Agog? aohhac eae ated Aanossocan National Research Council, Sussex St., Ottawa, Ont., Canada 
nhandle | aseecse Taeee June 12, ...-D. H. Buck....... ....GwR, Garst....... .....J. M. Huber Corp., Box 831, Borger. Tex. 
Philadelphia. Seti ores 2....Feb. 18, °03. peed kt. Gaty. icwes cc's ..A. E. Pringle, II........Pringle Electrical Mfg. Co., 1906 North Sixth St., Philadelphia 22, Pa. 
Pittsburgh. pom do weeee2----Oct. 13,°02....W. J. Lyman.........- B. R. Teare, Jr.......-- Carnegie Institute of Technology, Pittsburgh 13, Pa. 
Pittsfield..... Sere OO 1....Mar. 25, 04....J. H. Hagenguth...... .B. A. Cogbill..... Aahone General Electric Co., 100 Woodlawn Ave., Pittsfield, Mass. 
Portland Risto (aiainio(e/svntn aia. 9....May 18, ’09....J. D. Frantz. snob sonnel dd Pewee Grrinegaaodbeso Bonneville Power Administration, P. O. Box 3537, Portland 8, Oreg. 
Astesb red Nate ercle diesveie'e - Oe iyo a te oe ini nA Ae a obeoog S) as Ps tee eeeeee.General Electric Co., 111 Westminster St., Providence, R. I. 
ichland......---++-+> ...-Apr. 23, °48....G. M. Clifton.......-. . H. Olsen....... ....-1005 East Alder St., Walla Walla, Wash. 
Ridgway..... “edoour ...2....June 26, °52....J. H. Schneider........ W. P. Van Vranken.....306 Charles St., Ridgway, Pa. : 
Rochester. ae sv% invari e/a 8451 1....Oct. 9,714....R.H. Rankin......... BY Gy Starr yecccece cence General Electric Co., 89 East Ave., Rochester 4, N. Y. 
Rock River Valley..... 5...-Apr. 23, °47... .V. W. Schmidt........ J. H. Petersen.........- 2824 Garfield Drive, Rockford, Ill. 
2 eeree St IE 8....June 15, Be; .. A. R. Tanner.......-- E. A. Heath..........-- Sacramento Municipal Utility District, 2ist & K St., Sacramento, Calif. 
mes sel Bialats steiaierd ste = He ate je ~ ako ae ch sg epels aialeretevats oes y eae aera (overeat peers Sante et St. Soe ee 
seen eens enes +e.-Jan. . ....A. H, Keith.......+-+- « V. Davis..+..ee++0++ anta Cruz, San Diego if, 
San Francisco........+- 8....Dec. 23, 04....J. C. Beckett......+..+ W. A. Howe...-.-.«++~ Westinghouse Electric Corp., 410 Bush St., San Francisco 8, Calif. 
Schenectady.........-+ 1....Jan. 26, ’03....H. C. Anderson, Jr.....R. K. Fairley........-- General Electric Co., Bldg. 37, Room 338, Schenectady 5, N. Y. 
Seattle se... 0.0 re. cee n sie 9....Jan. 19,04... .L. J. Lewis....--+-+-- .T. J. Martin. ......+-+- Boeing Aircraft Co., Electrical Lab., Seattle, Wash. 
Sharon.....0..-.e++++: 2....Dec. 11,’25....T. A. Casey..... SG0500 L. J. Besch......... ,... Westinghouse Electric Corp., 469 Sharpsville Ave., Sharon, Pa. 
Shreveport......-..-+- 7....June 12, °47....W. C. Morris, Jr.....++ T. W. Landrum........ Westinghouse Electric Corp., P. O. Box 1202, Shreveport, La. 
mas sere Sptapigareteoe ? Bad Lee Ce oe or & A Se eapocunbos ee aod AAAROSE on Veeco os eee East Wayne St., South Bend, Ind. 
uu arolina........- 4....Mar. 4, vee se Lis le...+--.--- Oren Long....- e-ee-- Southern Bell lel. ‘el. Co., Owen Bldg., Columbia, S. C. 
South Texas..........+ 7-..-May 23, 30... .R. A. Nicholson.....-- Aubrey Mollenhauer. ...City Public Service Board, San Antonio, Tex. : 
Spokane..... ener cbel4ecl > nace Wont Connolly.......L. K. Smith...... .....P. O. Drawer 1445, Spokane 6, Wash. 
Springfield.........-.- 1....June 29, 22....S. H. Magruder.......R. E. Begley.....-.-++- Oakes Electric Supply Co., 271 Appleton St., Holyoke, Mass. 
Syracuse........-+++- .1....Aug. 12, ’20....A. H. Clark.......--+- Bernard Cole.......-++- Westinghouse Electric Corp., 700 West Genesee St., Syracuse, N. Y. 
Tampa........---++++ 4+: .Feb. 1,752....B. N. Darlington......- C. J. Ellis... 00,2... 2200 1206 North A St., Box 3092, Tampa 6, Fla. 
rated So danc ee. acgune: 9, O07 ies ans bel oh, Bacriquarc oe S. J. Tombaugh........ General Electric Co., 420 Madison Ave., Toledo 4, Ohio 
Morontolee vanes cce el On. ..Sept,. 305 03). .\.).C. E. McWilliam.....- J. T. Fisher........ .., .Bell Telephone Co. of Canada, 76 Adelaide St., West, Toronto 1, Ont., Can, 
¥Tri-State.......-.---. 2----June 28, °51....John E. Moran.....---H. C. Willey.....---+. International Nickel Co., Huntington, W. Va. 
Tulsa.........- een Ochi shana J Sittel.........+-- J. H. Heller..... ..ee«e-Public Service Co. of Okla., 600 South Main St., Tulsa, Okla. 
I vi cdacs vets: Gere hia 017 SED: Rs Jenden nas: a re Alnop eee) «te Westinghouse Electric Corp., 235 West South Temple, Salt Lake City, Utah 
Vancouver. ....--+-+-> 9....Aug. 22,711....F. Noakes....0+.ceese: H. O. Bulmer........-- B. CG. Electric Railway Co., Ltd., 425 Carrall St., Vancouver 4, B. C. 
Virginia.....+......+. 4....May 19, 222. ...L. D. Johnson, III.....A. I. Osborne........-- 226 Wythe Parkway, Hampton, Va. 
Virginia Mountain..... 4..- June 23, °49....J- H. Pharis, Jr.......-A. E. Snyder, Jr.......- American Viscose Corp., 9th St., S. E., Roanoke 9, Va. 
Washington........-+- 2....Apr. 9,703... _T. A. O’Halloran......J. O. Pease....-.-.++++- Rumsey Electric Co., 517 Southern Bldg., 1425 -H- St., N. W., Washington, 5, 
D. C. 
West Virginia.......... 2...-Apr. 9,°40....L. W. Scott....- .ee...G. W. Unangst......--- Appalachian Electric Power Co., 301 Virginia St., E., Charleston, W. Va. 


..O. R. Hantla..... ...-R. E. Phillips.......--> Kansas Gas & Electric Co., Wichita 1, Kansas 
New England Power Service Co., 66 Faraday St., Worcester, Mass. 


Total Sections........96 *Change in name to Ohio Valley Section under consideration. 
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Subsections 


Name Chairman Secretary Secretary’s Address 
a en eS eS eS Ee enn nen 
Adirondack (Schenectady Section)................0.- _.A. E. Peltosalo....:......M. E, Noon...........General Electric Co., ier Ser ao: > as 
Baton Rouge (New Orleans Section).............. .....C. §. Woodruff..........W.S. Syrett..........1366 Stephens Ave., Baton cnc 5 e 5 
Billings (Montana Section)................+0+- Behe edepsea is S. E. McArthur...... ...R. H. Osborne........U. S. Bureau of Reclamation, illings, on er ee 
Binghamton Area (Ithaca Section).s.............- woe. La. F. McGowan... 2000. L. J. Sitterlee......... New York State Institute of Applied Arts and Sciences, | 

: ington St., Binghamton, N. Y. $22: i 
Black Hills (Denver Section)................6. adodneos EYNGMayer.ce ics esa E)B: Hunt... 0...» ...South Dakota School of Mines, Rapid City, S. Dak. 
Boise (Utah Section)............... wisisuecoig sierajelsnaterstesennys Re EB Alworthgyeccic «1-15 D. L. Andrews...... . Idaho Power Company, Boise, Idaho 
Boulder City (Los Angeles Section)..................+- L. J. Hudlow........... Cc. F. Neuman......... 651 Avenue I, Boulder City, Nev. me Me . 
Casper, Wyo. (Denver Section)..............+.- sees W. H. Keating..... .....H. F, Jennings........U. S. Bureau of Reclamation, Box 341, Casper, Wyo. 
Central Texas (North Texas Section).............. .....Lee Montgomery........ Je Ve Gibsone ease ter 1512 North 21st, Waco, Tex. 2 | 
Centre County (Pittsburgh Section).................--- COB Holt jruee sorties sie P. E. Shields... :..--... Pennsylvania State College, State College, Pa. 
ton (S rolina)....... eevee sraisiete ee Soioadess ae, ~~ 
Ce ee Sh awodousD soneoeenac (Ohsay, IRIRISE Gas oom enemonc Swaffield Cowan.......Factory Insurance Association, 1218 Johnston Bldg., Charlotte, N. C. . 
Columbia (South Carolina Section)..................-- Jack T. Steppe, Jr........Frank E. Mendes, III. .E. I. du Pont de Nemours & Co., Camden, S. C. | 
Eastern Shore (Maryland Section).............. Saco GS Ue Willey celiguetersueretels rere R. L. Kingsland....... Clearwater, Easton, Md. 
Eureka Division (San Francisco Section)................ 
Fort Worth (North Texas Section).............-+-++++> 3 
Fox River Valley (Milwaukee Section)...... sSye Assen 1D. G Christison. ©... - Re a Roasehie sere ..1812 North Lawe St., Appleton, Wis. . 
Freeport (Houston Section)............-..000eeee seen D. S. Sandlin........ ...-G. R. Horcher........120 Laurel Street, Lake Jackson, Tex. . 
Fresno Division (San Francisco Section)...............- Bosal ay lotic rrytecegsrete sie! D. G. Hartman........ 939 N. Van Ness Ave., Fresno, Calif. 
Great F ON Heanwhadspe dg@ooonacwTas 
SOAR nO en SPeydersisss SHAD SAP SUsUTGe ees Ls Ga Stoppsess cece. = H. L. Cormack........ Canadian Westinghouse Co., Ltd., Hamilton, Ont., Canada 
Hampton Roads (Virginia Section)................-++- L. E. Rhinesmith........ J. W. Peghiny.........1318 Stockley Gardens, Norfolk, Va. 
Hawaii (San Francisco Section)................se++02> We DGlaserscceuclstevre J. R. Britton.......... Hawaiian Electric Co., Honolulu, Hawaii | 
Hudson Valley Division (New York Section)...,........ DP Ga Maire reise rer H.R. Porter..... isiete, siuiee ao Gas & Elec. Corp., South Road Office, Poughkeep- 
sie, N. Y. 
Johnstown (Pittsburgh Section).................2.00008- A.M. Dawson.......... G. W. Murdock.......Pennsy]vania Electric Co., Johnstown, Pa. | 
Lake Charles (Beaumont Section).............-..-.+++- Ce eV aldlez iy syccnscisrs sroints G. C. Carroll.........Mathieson Chemical Corp., Lake Charles, La. : ; 
Lancaster-York (Maryland Section).................... G. E. Conn, Jr........... E. M. Elias..... ...»..Pennsylyania State Technical Institute, 517 Carlisle Ave., York, Pa. 
Lima (Dayton)Section) «cscs... sie s siesieinis tis eeisiess ols sai R. J. Sullivan. *........- W. R. Bennet.........Westinghouse Electric Corp., Wapak Road, Lima, Ohio 
Mid-State (North Carolina Section)................--+. 
Mobile-Pensacola (Alabama Section)................--- So Ase Billiotty s-rersraieteterelenst« Ee Badenny.n tre ets R. F. D. 3, Box 470, Pensacola, Fla. . 
Muscle Shoals (East Tennessee Section)..............-. E. B. Foster 
New Hampshire (Boston Section).............+--+++0+: J. CG. Robinson, Jr........J. L. Evams........... Public Service Co. of N. H., 1087 Elm St., Manchester, N. H. 
New Jersey Division (New York Section)..............- ALG, Smith... ccc «16 Paul Ward...........- General Electric Co., 744 Broad St., Newark 2, N. J- 
Northwest Arkansas (Arkansas Section)...............-- IN. H. Barnette. ......... S.@:) Smith... .. + - Southwestern Gas & Elec. Co., Fayetteville, Ark. 
Pecos Valley (El) PasoiSection))9.). si. cee te ciisi-'s «ciel « DOR. Bittner... 3...) H. F. Howard......... New Mexico Electric Service Corp., Hobbs, N. Mex. 
Quad-Cities (Iowa Section) |... ci. ce2-scitine 6+ ence (Cada WN heeco0s danoo0r G. L. Allender...,.....Iowa-Illinois Gas & Elec. Co., Davenport, Iowa 
Racine-Kenosha (Milwaukee Section)................+- 
Red River Valley Division (Minnesota Section)......... K. B. MacKichan....... C. J. Johnston......... Northwestern Bell Tel. Co., 105 N. 5th St., Fargo, N. Dak. 
Richmond (Virginia Section).............-++22++-+-5- De INogRICE ore cree ee etree SAC URatehite tyes ciersleret 1006 Greenway Lane, Richmond, Va. 
St. Lawrence International (Syracuse Section)........... IPOs Asha eos eormean Joel Tompkins......... Aluminum Co. of America, Massena, N. Y. 
St. Maurice Valley (Montreal Section)................. Hi. Westman. ....,..... A. MeN. Wood........ Shawinigan Water & Power Co., Shawinigan Falls, P. Q., Canada 
San Jose (San Francisco Section)...................0--: ABS WGI 5 oesaeaumodc BPOES Miller. oo... <0: Pacific Gas & Elec. Co., Salinas, Calif. 
Savannah (Georgia Section)...............c0eeeeecees IE. B. Dawson’. 2 ....4.. + P. E. Seawright........ Savannah Elec. & Power Co., Bay & Whitaker Sts., Savannah, Ga. 
Shasta Division (San Francisco Section)..............+- GR. Machen, ......-++- E. B. Wasmuth........ U. S. Bureau of Reclamation, Redding, Calif. 
‘Tacoma (Seattle:Section)!<......0. 0000.00.00 sss cess cs H. A. Brenner...........R. J. Frazen..... .-..-1120 N. Junett, Tacoma 6, Wash. 
Vancouver Island (Vancouver Section)...............-- Gy BeiGreenasnce cies > « eek A. Patterson........ British Columbia Power Commission, Victoria, B. C., Canada 
West Central Texas Division (North Texas Section)...... Jj. G. McKeown......... A. G. Mierow........- ee & South West Operating Committee, Utilities Bldg., Abilene, — 
‘ex, : 
West Michigan (Michigan Section).................+ T. F. Knapp..<........-R. Bossemeyer. occ... 924 Knapp N.E., Grand Rapids, Mich. 
Youngstown (Sharon Section)..........-..+-+s+000008 EAS MO rE trp cteraicieiatalele ei J. H. Shepp, Jr........General Electric Co., 403 N. Main St., Niles, Ohio 
Zanesville (Columbus Section). ...............2.0s008: lolinpAudiy er ..ccrclese=* <1ers J. C. Joublanc.........247 Florence Ave., Zanesville, Ohio 
TotalSubsections .2)).4. «06.4525. 50 


Geographical District Executive Committees 


Chairman Secretary Chairman, District Committee on 
District (Vice-President, ATEE) (District Secretary) Student Activities 

1 North Eastern..... W. Scott Hill, General Electric Co., T. & A. P..... G. J. Crowdes, Simplex Wire & Cable Co., 66....R. G. Porter, Northeastern University, 316 
Dept., 100 Woodlawn Ave., Pittsfield, Mass. Sidney St., Cambridge, Mass. Huntington Ave., Boston, Mass. 

2 Middle Eastern, ...J. C. Strasbourger, Cleveland Elec. Illuminating....J. L. Fuller, Reliance Elec, & Engg. Co., 1088....Tsute Yang, University of Toledo, Toledo 6, 
Co., 75 Public Square, Cleveland 1, Ohio Ivanhoe Rd., Cleveland 10, Ohio Ohio 

3 New York City. ...M.D. Hooven, Public Service Elec. & Gas Co.,....J. P. Neubauer, Consolidated Edison Co. of....W. A. LaPierre, Dept. of Elec. Engg., Columbia 
80 Park Place, Newark 1, N. J. New York, Inc., 4 Irving Place, New York 3, University, New York 27, N. Y. 

N.Y. 

Ae SOULHEEN secyeretrei ee E. S. Lammers, Jr., Westinghouse Electric....C. P. Almon, Jr., Tennessee Valley Authority,....M. G. Northrop, University of Louisville, Speed 
Corp., 1299 Northside Drive, N.W., Atlanta, 707 Power Bldg., Chattanooga 2, Tenn. Scientific School, Louisville 8, Ky. 
Ga. 

5 Great Lakes....... W. L. Cassell, Dept. of Elec. Engg., Iowa State... .Hubbell Carpenter, Minn. Power & Light Co.,....E. B. Kurtz, Dept. of Elec. Engg., University of 
College, Ames, Iowa 30 W. Superior St., Duluth 2, Minn. Towa, Iowa City, Iowa 

6 North Central..... F. W. Norris, Elec. Engg. Dept., University of....R. M. Ibata, Dept. of Elec. Engg., University....R. K. Beach, University of Wyoming, Laramie, 
Nebraska, Lincoln 8, Nebr. of Nebraska, Lincoln 8, Nebr. Wyo. 

7 South West........C. M. Lytle, Kansas City Power & Light Co.,....R.M. Goar, Black & Veatch, 4706 Broadway,....D. L. Johnson, Dept. of Elec. Engg., Oklahoma 
Box 679, Kansas City 10, Mo. Kansas City, Mo. A & M College, Stillwater, Okla. 

Oe ACIIIC ects etsieiaie « N. M. Lovell, Tucson Gas, Elec. Light & Power....Fred Mahler, P. O. Drawer 869, Phoenix, Ariz.....G. D. McCann, California Inst. of Technology, 
Co,, Tucson, Ariz. Pasadena 4, Calif. 

ST North) Westie. = er. Thomas Ingledow, British Columbia Electric....H. O. Bulmer, British Columbia Electric Co..... J. H., Johnson, University of Idaho, Moscow, 
Co. Ltd., 425 Carrall St., Vancouver, B. C. Ltd., 425 Carrall St., Vancouver, B. G. Idaho 

LOM Canada ais cele iti W. R. Way, Shawinigan Water & Power Co.,....L. K. Hart, Square D Co. of Canada Ltd., 5012 

600 Dorchester St. West, Montreal 2, Que. Western Ave., Montreal 28, Que. 


Norte: Each District Executive Committee includes also the chairman and one other officer (selected by the Section’s executive committee) of each Section within the District, the 
District Vice-Chairman of the AIEE Membership Committee, and a member of the Sections Committee who is resident in the District. 
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OF CURRENT 


New Walkie-Lookie Televises Close-ups 


at Recent Political Conventions 


The ‘“‘walkie-lookie,’ compact battery- 
operated back-pack television transmitting 
equipment, popularly called the “creepic- 
peepie,”? was used for close-ups for the first 
time by the National Broadcasting Company 
in its television network coverage of the 
national Presidential conventions. 

Developed experimentally by the Radio 
Corporation of America (RCA), this tele- 
‘vision counterpart of the military walkie- 


Walkie-lookie takes close-up of happenings 
on the floor of the convention. Man at 


top operates pickup antenna and reflector 
for walkie-talkie 


talkie received its first test as a means of 
originating television broadcasts in Chicago, 
Ill., in July. 

The equipment consists essentially of a 
miniature television camera, designed around 
the new RCA Vidicon pickup tube, and a 
small 1-piece television transmitter and 
transmitting antenna which a man can Carry 
on his back by means of shoulder straps. 

Weighing just over 50 pounds, the walkic- 
lookie makes possible a degree of freedom 
and flexibility in television news coverage 
that never before has been approached. It 
does for the visual audience what the roving 
candid microphone does for radio listeners. 
The operator can televise scenes and events 
and narrate comment or description at the 
same time, with no trailing wires or heavy 
equipment to limit his scope of operation. 

The back-pack unit operates in conjunc- 
tion with a control station which may be 
located as much as a mile from the camera. 
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Signals corresponding to the scene being 
televised are transmitted, along with syn- 
chronizing impulses to the control station, 
where the two are combined and the com- 
bination signal is transmitted by wire or by 
microwave relay to the television broadcast 
station. 

The initial version of the walkie-lookie 
developed at the David Sarnoff Research 
Center of the RCA Laboratories Division, 
Princeton, N. J., was demonstrated a year 
ago. In building the units used at the con- 
ventions, RCA Victor engineers adapted the 
original system so that standard synchroniz- 
ing signals could be used, allowing pictures 
picked up by these units to be fed to the 
national television network, 

Since its first demonstration, the walkie- 
lookie equipment has undergone many engi- 
neering improvements. By changing cir- 
cuitry design, RCA Victor engineers have 
modified the equipment so that the control 
station can put out a combination picture 
and synchronizing signal better suited to use 
by the broadcast station. Means of stabiliz- 
ing the portable camera through a built-in 
crystal have been devised also, obviating the 
need for transmission of stabilizing pulses 
from the control station to the camera, which 
was used formerly. Structural changes in 
the back-pack transmitter have streamlined 
the unit, improved ventilation to prevent 
overhearing of tubes and components, and 
increased their accessibility for servicing. 

The back-pack is carried in knapsack 
fashion, suspended from the narrator’s 
shoulders by flexible straps. Two small 
antennas extend from the top of the pack. 
One is used to transmit the picture signal to 
the control station, and the other is used to 
receive voice and control signals from the 
same points. 

The camera is an adaptation of the RCA 
industrial television camera using the Vidi- 


Commentator Morgan 


Beatty uses walkie- 
talkie to describe 
events as walkie- 
lookie cameraman 


transmits scene for 


television audiences 
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INTEREST 


Future Meetings of Other Societies 


American Chemical Society. Seventh National Chemi- 
cal Exposition. September 9-13, 1952, Chicago 
Coliseum, Chicago, Ill. 


American Standards Association, Third National 
Standardization Conference. September 8-10, 1952, 
Museum of Science and Industry, Chicago, I!1. 


Compressed Air and Gas Institute. October 8-10, 
1952, Shawnee Inn and Country Club, Shawnee-on- 
Delaware, Pa. 


Conference and Exhibition on Instruments and 
Measurements. Swedish Academy of Engineering 
Sciences and the Association of Technical Physicists. 
September 23-30, 1952, Stockholm, Sweden. 


Eastern Electrical Wholesalers Association. National 
Electrical Industries Show. Octobet, 14-17, 1952, 
165th Regiment Armory, New York, N. Ye 


Engineering Manpower Commission, Engineers Joint 
Council-Western Society of Engineers. Conference 
on Manpower Utilization and National Security. 
September 7, 1952, Conrad Hilton Hotel, Chicago I]. 


Heat Exchange Institute. September 24-26, 1952, 
Skytop Lodge, Skytop, Pa. 


Illuminating Engineering Society. National Tech- 
nical Conference. September 8-13, 1952, Edgewater 
Beach Hotel, Chicago, Ill. 


Institute of Traffic Engineers. Annual Meeting. 
September 8-11, 1952. Hotel Sherman, Chicago, Ill. 


Instrument Society of America. National Instrument 
Conference and Exhibit. September 8-12, 1952, 
Cleveland, Ohio. 


National Electronics Conference. Eighth Annual 
Conference. September 29—-October 1, 1952, Sherman 
Hotel, Chicago, Ill. 


The American Society of Mechanical Engineers. Fall 
Meeting. September 8-11, 1952, Sheraton Hotel, 
Chicago, Ill. 


——— 


con tube. As an added feature, the walkie- 
lookie camera includes a miniature kinescope 
picture tube which serves as a view finder for 
the cameraman. Throughit, heis able tosee 
an exact reproduction of the scene on which 
the camera lens is focused. 

The creepie-peepie has a power output of 
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large quantities of gas to the vacuum system, 
a rapid pumping system is needed to main- | 
tain a working vacuum under these un- 
favorable conditions. A large fore-pump- 


ated power supply, deflecting circuits, ampli- 
fiers, and a radio receiver for receiving in- 
struction and other essential information 
from the control point. 


0.35 watt and works on a frequency between 
2,008 and 2,025 megacycles. It has a range 
of 1 mile unobstructed. 

Included in the unit are the battery-oper- 


Electron-Optical Bench Measures 


Small Electric and Magnetic Fields 


A versatile electron-optical bench has 
been constructed recently at the National 
Bureau of Standards (NBS) for the extensive 
study of electron-optical elements. Car- 
riages for magnetic lenses, mirrors, or prisms, 
and holders for apertures, objectives, and 
meshes are arranged appropriately in a 
vacuum chamber. External positioning 
controls are also provided, offering three 
degrees of freedom for each element. The 
bench was developed by the NBS electron 
physics laboratory. It has become an 
integral part of a program devoted to the 
investigation of extremely small electric 
and magnetic fields in spaces that heretofore 
have been inaccessible to conventional 
types of measurement. 

Electron-optical methods have been suc- 
cessfully applied to the measurement of 
magnetic fields around magnetized re- 
cording wires,? the fringe fields issuing from 
ferromagnetic domains, and the space- 
charge distribution of a d-c cutoff magne- 
tron.2 Besides being able to measure these 
fields, the NBS electron-optical bench can 
be adapted for electron-optical field map- 
ping, as an electron microscope, electron 
diffraction camera, or any instrument having 
closely related characteristics. 

For simplicity of construction and pro- 
tection against X rays, the bench is made 
with an all-metal cylindrical vacuum cham- 
ber. It is designed to satisfy the following 
requirements: 1. To accommodate three 
carriages for lenses with maximum diameters 
of 7 inches and four holders for apertures, 
test objects, and meshes (for use in field 
mapping). 2. To permit a movement of 


10 inches along the axis of the bench and 
1/2 inch radially for each component of the 
system without breaking the vacuum. 

One end plate of the electron-optical 
bench supports the electron gun and is 
permanently fixed to the cylinder with bolts 
and a rubber gasket vacuum seal. A heavy 
dural plate serves as the bed for the electron- 
optical system and is provided with wheels 
so that the whole system may be rolled in 
or out of the chamber. The face plate is 
sealed against the end of the cylinder by a 
neoprene gasket compressed by atmospheric 
pressure. A fluorescent screen, 57/g inches 
in diameter and 7/8 inch thick, and ‘‘Wilson 
seals,” through which pass the connecting 
shafts that control the motion of the elements, 
are inserted into the face plate. 

Radial adjustment of each element is 
obtained by properly combining controlled 
vertical and horizontal motions of the lens 
carriage and holders, achieved by worm 
and gear arrangements. ‘The axial position 
of the carriage is controlled by pushing or 
pulling the connecting shafts through the 
Wilson seals. Radial motion is constrained 
by elastic deformation of phosphor bronze 
strips instead of sliding surfaces. 

Current leads for the electron lenses enter 
the vacuum chamber through metal-glass 
seals in the face plate; the conductors are 
insulated by ceramic beads, which produce 
less outgassing difficulties than would result 
if rubber or plastic insulation were used. 
The lenses available for use in the bench were 
originally designed for use with the coils 
out in the atmosphere rather than in a vac- 
uum chamber. Because the coils release 


~ about 3107? micron of mercury, measured 


power supply. 


brings the pressure in the chamber down to 
about 10 microns of mercury in about 5 
minutes. A 4-inch oil diffusion pump is 
used to maintain an operating pressure of 


ae conventional 100-kv X-ray power | 
supply, consisting of a voltage doubler 
circuit and two 50-kv rectifier tubes, is used — 
as the high-voltage supply; the normal 
operating range is between 20 and 70 kv. 
The filaments are heated by a high-frequency | 
Lens currents are supplied | 
from separate power supplies that yield | 
currents up to 500 milliamperes and have a | 
stability of better than 1 part in 10,000. 
The grid bias for the 100-kv electron gun 
is obtained from a potentiometer connected 
across three 45-volt batteries in series. . 
A large proportion of the measurements 
made with an electron-optical bench are | 
empirical evaluations of electron-optical | 
systems. In such work the results of one — 
measurement often determine the conditions | 
for the next. Hence, a direct method of — 
measuring the image is preferred because 
it is faster, less involved, and less expensive © 
than the photographic method of recording © 
results. A specially built low-power travel- _ 
ing telescope, reading to 0.0001-inch and — 
with total travel of 23/, inches, is used to 
measure the image on the fluorescent screen. — 
Because the NBS bench is designed for use 
with magnetic lenses, which cause rotation 
of the image, the measuring telescope is 
mounted on a turntable. It can be moved 
a distance of 3 inches either horizontally or 
vertically so as to keep its center of rotation 
concentric with that of the image. Thus, 
all measurements are radial. Variable- 


4 
by an ion gauge installed near the electron 
j 


intensity side illumination of the reticule 
reduces the difficulty in seeing the cross 
hair when the intensity of the pattern on the 
screen is low. 

One of the initial measurements made 
with the NBS electron-optical bench was 


The NBS electron-optical bench being used as an electron diffraction camera (left). The electron-optical lens which produces diffraction 

is connected to the front of the bench and a cathode-ray tube is inserted to permit visual observation of the transmission pattern. View 

of the NBS electron-optical bench removed from the vacuum chamber is shown at right. Mounted on the bench are the lenses (open 
cylinders) and the test objects or aperture mounts (disks) 


864 


Of Current Interest 


ELECTRICAL ENGINEERING 


that of the focal length of a magnetic lens. 
The lens was of the capacitor type, and the 
system also included a mesh object and a 
10,000-turn objective lens. Diffuse illumi- 
nation of the object, obtained by applying 
a thin formvar film and a thin conducting 
aluminum coating on the source side of the 
mesh, was used to make the focusing critical. 
The image distance was held constant 
throughout the measurements. For a par- 
ticular accelerating voltage, the object 
position was adjusted to give approximate 
focus for different objective currents, the 
' final focus being made by a small adjustment 
of the current. The focal length was com- 
puted from the equation f=q¢/(M/+1), where 
q is the image distance and M is the magni- 
fication. 

A graph of focal length versus objective 
lens currents for different accelerating 
‘voltages shows that the maximum error 
in determining the focal length was about 
+0.01 centimeter. The major limitation 
‘on accuracy seems to be the difficulty in 
setting the cross hair on a point of the mesh 
‘image. Improvement of the cross-hair 


design and development of greater skill in 
setting may reduce the error due to this 
source to less than one per cent. The pre- 
cision with which the image can be focused 
imposes another limitation. The objective 
lens and pole piece used in the initial 
measurement permits the image to be ap- 
parently in perfect focus over a current 
range of about 6 milliamperes. The center 
of this range can be located within about 
+2 milliamperes. It is believed that this 
cannot be much improved without elaborate 
additions to the equipment. Errors due to 
small inaccuracies in alignment and to 
hysteresis are believed to be negligible. 


REFERENCES 


1. Electron-Optical Bench, L. Marton et al. Journal 
of Researoh, National Bureau of Standards (Washington, 
D. C.), volume 47, number 6, (RP 2273), page 461. 


2. Electron-Optical Shadow Method. Technical News 
Bulletin, National Bureau of Standards (Washington, 
D. C.), volume 33, number 9, September 1949, page 106. 


3. Electron-Optical Mapping of the Space-Charge 
Field in a Magnetron. Technical News Bulletin, Na- 
tional Bureau of Standards (Washington, D. C.), 
volume 34, number 5, May 1950, page Sil. 


Record Electron and X-Ray Energies 


Reached in California Synchrotron 


Record electron and X-ray energies, as 
well as a speed never before attained by man- 
accelerated matter, have been reached in the 
synchrotron under construction at the Cali- 
fornia Institute of Technology, Pasadena, for 
the past 2 years, it was announced recently. 

The machine, to be used in penetrating the 
mysteries of the atomic nucleus, has acceler- 
ated electrons to energies of 460 million elec- 
tron-volts in preliminary operation. At this 
energy level the electrons were more than 900 
times heavier than electrons at rest, in 
accordance with Einstein’s relativity princi- 
ple, and were traveling only 1/10 ofa mile per 
second (or 60 millionths of one per cent) 
slower than light. When a 1/8-inch thick 
lead plate was put in the path of the electron 
beam for test purposes, 460-million-volt X 
rays were created, the most energetic ever 
produced by man. 

Next stages of work on the synchrotron 
will involve raising its output somewhat 
above 500 million volts and preparing it for 
research expected to begin sometime this 
summer or fall. Later, its output is to be 
increased to around one billion volts. Two 
other high energy electron machines are 
under construction: a linear accelerator at 
Stanford University and a nonferromagnetic 
synchrotron at the General Electric Com- 
pany, Schenectady, N. Y. 

The previous high in electron energies was 
between 325 and 340 million volts produced 
by synchrotrons at the University of Cali- 
fornia at Berkeley, Cornell University and 
Massachusetts Institute of Technology, and 
the University of Illinois’ betatron. 

In brief, the synchrotron operates as 
follows; An electron gun shoots bursts of 
about 100 billion particles into the instru- 
ment at each pulse. The electrons travel 
clockwise around a roughly circular path, 
held there by a powerful magnetic field. 
Each time around, their energy is kicked 
slightly higher in a radio-frequency cavity, 
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until the desired acceleration peak is reached. 

For research, the electron beam will be 
used to bombard plates of platinum, tung- 
sten, or other heavy metals, and thus produce 
X rays. These X rays, in turn, will be used 
to bombard various materials for experi- 
ments on atomic nuclei. The research will 
be aimed at a better understanding of the 
structure of these cores and the tremendous 
forces that keep their constituent protons 
and neutrons locked together. These are 
some of the greatest unknowns in physics 
today. 

The synchrotron is built in the shape ofa 
race track whose outside diameter is 36 feet. 


The 140-ton electromagnet which keeps the 
high-speed electrons in their orbit as they 
are accelerated to ever higher speeds is 
divided into four quadrants. Each quad- 
rant contains 18 roughly rectangular seg- 
ments weighing almost 2 tons apiece sur- 
rounding a 1-by 3-foot vacuum chamber. 

The quadrants are separated by 5-foot 
straight sections. In three of these are 
attachments for the pumping system that 
maintains an almost perfect vacuum in the 
chamber through which the electrons travel. 
In the fourth straight section is a radio- 
frequency cavity. 

Electrons are shot into the synchrotron by 
an external electron gun driven by a high- 
voltage pulse transformer. They pass 
through an accelerating tube immersed in 
oil and are injected into the vacuum cham- 
ber (at one of the pump sections) with an 
energy of about one million volts. Their 
velocity then is roughly 175,000 miles a 
second, or about 94 per cent that of light. 

The electrons move clockwise around the 
synchrotron. Each time they reach the 
radio-frequency cavity they get a 250-volt 
boost in energy. In 1/4 ofasecond they will 
have traveled some 46,000 miles, almost 
twice around the earth, to reach an energy 
of one-half billion volts. 

At these speeds a powerful magnetic field 
which increases as their speed increases must 
be used to keep the electrons from flying out 
of their orbit. Power for the electromagnet 
which does this job is supplied by a 7,500-kw 
motor-generator. As each burst of electrons 
is shot into the synchrotron the magnetic 
field is produced by a current which rises 
steadily from zero to 3,000 amperes in 1/4 
second, then decays again to zero as the 
current flows back through mercury arc 
rectifiers. These convert electric energy to 
mechanical energy which is stored in a large 
motor-driven flywheel until the process is 
repeated, at the rate of about 70 times a 
minute. 

When the radio-frequency cavity is turned 
off at peak acceleration of the magnetic field 
the electrons leave their orbit and strike the 
target. 
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Logan Gives Paper at British IES Meeting 


Shown from left to 
right are Dr. S. Eng- . 
lish, Holophane Ltd., 
London, England; 
H. L. Logan (F’43), 
vice-president, Holo- 
phane Company, 
New York, N. Y.; J. G. 
Holmes, president, I- 
luminating Engineer- 
ing Society, London, 
England; and W. T. 
Souter, Holophane 
Ltd., London, outside 
the Winter Garden 
Pavilion, Eastbourne, 
England, during the 
Summer Meeting of 
the British IES where 
Mr. Logan discussed 
“Two Frontiers of the 
Lighting Art” 
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NEW BOOKS eecees 


The following new books are among those recently 
received at the Engineering Societies Library. Un- 
less otherwise specified, books listed have been pre- 
sented by the publishers. The Institute assumes no 
responsibility for statements made in the following 
summaries, information for which is taken from the 
prefaces of the books in question. 


HANDBOOK OF ENGINEERING FUNDAMEN- 
TALS. Ovid W.Eshbach, editor. John Wiley and Sons, 
Inc., 440 Fourth Avenue, New York 16, N. Y., second 
edition, 1952. Various paging, tables, charts, graphs, 
81/2 by 51/2 inches, bound. $10. This companion 
volume to the specialized handbooks of the “Wiley 
engineering handbook series” contains the fundamental 
laws, theories, and data which are basic to engineering 
practice. The revision consists of deletions, additions, 
and changes indicated by 16 years’ experience with the 
first edition, one significant aspect being the much greater 
emphasis on the use of the MKS system of units. The 
subject matter is essentially an extended summary of the 
principles of mathematics, physics, and chemistry, the 
commonly used mathematical tables, the properties and 
uses of materials, and the mechanics of solids and fluids. 
A discussion of engineering law is included. 


INDUSTRIAL HIGH VACUUM. By J. R. Davy. 
Pitman Publishing Corporation, 2 West 45th Street, 
New York, N. Y., 1951. 243 pages, diagrams, tables, 
graphs, 88/4 by 63/4 inches, bound. $5.50. Intended 
for both the engineer and physicist, this book deals with 
the design and manipulation of vacuum installations 
and gives sufficient basic theory for the understanding 
of the principles involved. Chapters are included on 
the application of the plant to industrial purposes, cover- 
ing the major uses, methods of handling, and control 
of the products. Numerous special topics such as vac- 
uum metallurgy and vacuum dehydration are briefly 
considered. 


MAC RAE’S BLUE BOOK, 59th EDITION, 1952. 
MacRae’s Blue Book Company, 18 East Huron Street, 
Chicago, Ill. 4,318 pages, illustrations, 111/4 by 81/2 
inches, bound. $15. Revised annually, this book is 
one of the most useful listings of manufacturers and 
materials of all kinds. It hasfour sections: address and 
local distributors’ section, classified materials section, 
chemical section, and trade name section. 


ASTM BOOK OF STANDARDS. Including Tenta- 
tives. 1951 Supplement. Part I: Ferrous Metals, 
402 pages; 2: Nonferrous Metals, 346 pages; 3: Ce- 
ment, Concrete, Ceramics, Thermal Insulation, Road 
Materials, Waterproofing, Soils, 265 pages; 4: Paint, 
Naval Stores, Wood Adhesives, Paper, Shipping Con- 
tainers, 253 pages; 5: Textiles, Soap, Fuels, Petroleum, 
Aromatic Hydrocarbons, Antifreezes, Water, 324 pages; 
6: Electrical Insulation, Plastics, Rubber, 233 pages. 
American Society for Testing Materials, 1916 Race 
Street, Philadelphia 3, Pa., 1951. Illustrations, dia- 
grams, tables, graphs, 9 by 6 inches, paper. $3.50 
each. These supplementary sections contain the 
extensively revised standards, and the new and exten- 
sively revised tentatives in the respective fields, that 
have been accepted since the appearance of the 1950 
supplement. By means of these supplements the 
results of the standardization activities of the ASTM 
are made available for the years between the trienniel 
issues of the complete Book of Standards. 


ASTM SPECIFICATIONS FOR STEEL PIPING 
MATERIALS. Prepared by ASTM Committee A-7 
on steel. American Society for Testing Materials, 
1916 Race Street, Philadelphia 3, Pa., 1952. 372 
pages, tables, charts, diagrams, 9 by 6 inches, paper. 
$3.50. This compilation contains all ASTM speci- 
fications for carbon-steel and alloy-steel pipe and 
tubing. It covers pipe to convey liquids, vapors, and 
gases at normal and elevated temperatures; still tubes 
for refinery service; and tubes for boilers, heat ex- 
changers, condensers, and superheaters. Specifications 
are also included for castings, forgings, bolts, and nuts 
used in piping installations. A number of emergency 
alternate provisions in separate form are provided with 
the book or will be sent subsequently. 


ASTM STANDARDS ON COPPER AND COPPER 
ALLOYS. Sponsored by ASTM Committee B-5 on 
copper, copper alloys, cast and wrought. American 
Society for Testing Materials, 1916 Race Street, Phila- 
delphia 3, Pa., 1952. 504 pages, tables, diagrams, 
9 by 6 inches, paper. $4.75 (cloth $5.40). The more 
than 100 standard or tentative methods of test and 
specifications in this compilation are broadly classified 
as follows: copper and copper-alloy products for 
electrical purposes; plate, sheet, strip, and rolled bar; 
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tod, bar, and shapes; copper-alloy wire; pipe and tube; 
ingots and castings; arc-welding electrodes and brazing 
solder; methods of test for copper and copper alloys. 
There have also been added certain selected specifica- 
tions for nonferrous metals and alloys used in the 
manufacture of copper-alloy products. 


ADVANCED ANTENNA THEORY. (Applied 
Mathematics Series.) By Sergei A. Schelkunoft. 
John Wiley and Sons, Inc., 440 Fourth Avenue, New 
York, N. Y., 1952. 216 pages, tables, graphs, 91/4 by 
6 inches, bound. $6.50. This rigorous mathematical 
analysis of recent developments in antenna research 
stresses physical interpretations of the mathematical 
methods employed. The six chapters deal respectively 
with spherical waves, mode theory of antennas, spher- 
oidal antennas, cylindrical antennas, integral equations, 
and natural oscillations. Special attention is paid to 
Hallen’s asymptotic solutions for thin antennas, Stratton 
and Chu’s solution for spheroidal antennas, and the 
author’s own theory of conical antennas and thin 
antennas of arbitrary shape. 


ANTENNAS: Theory and Practice. (Applied Mathe- 
matics Series.) By Sergei A. Schelkunoff and Harald 
T. Friis. John Wiley and Sons, Inc., 440 Fourth 
Avenue, New York, N. Y., 1952. 639 pages, graphs, 
charts, 91/4 by 6 inches, bound. $10. This compre- 
hensive treatment of the basic ideas and techniques 
necessary for an understanding of antenna behavior 
combines a discussion of antenna principles and the 
theory of radiation with practical applications. It 
begins with a broad survey of the entire field, develops 
and applies the essentials of field theory, considers 
spherical waves on wires and in free space, and deals 
with directive radiation and its application to antenna 
arrays. Power, transmission between two antennas 
and the quantitative theory of wave propagation are 
discussed. Practical information is given on all types 
of antennas. 


APPLICATION OF THE ELECTRONIC VALVE 
IN RADIO RECEIVERS AND AMPLIFIERS. By 
B. G. Dammers and others. Two volumes. Philips 
Gloeilampenfabrieken, Eindhoven, Netherlands, (avail- 
able in United States from Elsevier Press Inc., 402 
Lovett Boulevard, Houston 6, Tex.), 1950, 1951. 
416 pages, 431 pages, graphs, tables, diagrams, charts, 
91/4 by 61/4 inches, bound. Volume 1: $5, volume 2: 
$7.75. Constituting books 4 and 5 of the over-all 
series on electron tubes, these two books are also volumes 
1 and 2 of the special series of three with the foregoing 
title. The comprehensive and detailed description 
and analysis of the construction, functioning, and 
application of the tubes involved are divided into the 
following sections: (volume 1) radio-frequency and 
intermediate-frequency amplification;  frequency- 
changing; determining the tracking curve; parasitic 
efforts and distortion due to curvature of tube charac- 
teristics; detection; (volume 2) audio-frequency ampli- 
fication; the output stage; power supply. In pre- 
senting this treatise on fundamental theory illustrated 
by a full complement of definitive examples, all necessary 
engineering information is supplied, together with the 
essential mathematical treatment. Volume 3 is to 
cover feedback, control devices, and other special 
aspects. 


BIBLIOGRAPHY OF PHOTOELECTRIC SPEC- 
TROPHOTOMETRIC METHODS OF ANALYSIS 
FOR INORGANIC IONS. By J. W. Stillman and 
E. C. Dunlop. American Society for Testing Ma- 
terials, 1916 Race Street, Philadelphia 3, Pa. (Special 
Technical Publication Number 125), 1952. 25 pages, 
9 by 6 inches, paper. $1.50. This publication brings 
up to date the similarly titled bibliography which 
appeared in the 1944 ASTM Proceedings. It covers 
volumes 1 to 23 of the Analytical Edition of Industrial 
and Engineering Chemistry and volumes 62 to 76 of 
the Analyst, including part of 1951 in each case. The 
items are classified according to the metal to be de- 
termined, and where a method involves more than one 
ion the reference appears under each, 


FLUORESCENT LIGHTING. Edited by C. Zwikker, 
Philips’ Glocilampenfabrieken, Eindhoven, Netherlands, 
(available in United States from Elsevier Press Inc., 
402 Lovett Boulevard, Houston 6, Tex.), 1952. 248 
pages, illustrations, diagrams, graphs, tables, 91/4 by 
61/4 inches, bound. $6.25. <A review of the scientific 
and technical fundamentals and of the applications of 
the fluorescent lamp and its accessories. Owing to the 
differences between imcandescent and fluorescent 
lamps, emphasis is placed on the specialized design 
necessary for the most efficient use of fluorescent installa- 
tions. In addition to full coverage of the principles and 
operation of fluorescent equipment, many special 
adaptations are considered. b 


Of Current Interest 


PAMPHLETS eeeece 


The following recently issued pamphlets may be of 
interest to readers of “Electrical Engineering.” All 
inquiries should be addressed to the issuers. 


Laboratory Design for Handling Radio- 
active Materials. Sponsored by the Ameri- 
can Institute of Architects and the Atomic 
Energy Commission, this report is the 
published proceedings of the third research 
conference of the Building Research Ad- 


visory Board. ‘The five main papers, on~ 


laboratory layout and construction, shield- 
ing, surfaces and finishes, air supply and 
exhaust, and waste disposal, with accom- 
panying panel speeches and general dis- 
cussion, are included. Also included are 
an extensive bibliography and a glossary of 
terms used in nuclear science and _ tech- 
nology. 140 pages, including illustrations. 
$4.50 per copy. Available from Building 
Research Advisory Board, National Re- 
search Council, 2101 Constitution Avenue, 
Washington 25, D. C. 


Manual for Underwater Welding. De- 
veloped by the Navy Engineering Experi- 
ment Station, the manual discusses such 
phases of procedure as: choosing the proper 
electrode size; strength of underwater 
welds; fitting up; surface cleaning; condi- 
tions adverse to underwater welding; tech- 
niques for fillet welding in vertical, overhead, 
and horizontal; and safety measures. 28 
pages, including illustrations. 75¢ per copy. 
Available from the Office of Technical Serv: 
ices, United States Department of Com- 
merce, Washington 25, D. C. 


Street Lighting Engineering Guide. Pre- 
pared by the Westinghouse Electric Corpora- 
tion, the booklet starts with such funda- 
mental considerations as the purposes of 
street lighting and the quantity of light 
required, and builds up to more involved 
discussions on design procedures, roadway 
illumination computations, and _ electric 
distribution systems. Sample problems and 
their step-by-step solutions are given in the 
computations section. 84 pages, including 
charts, diagrams, photographs, and glossary. 
Available from Westinghouse Electric Cor- 
poration, Box 2099, Pittsburgh 30, Pa. 


Survey of Radio-Frequency Transmission 
Lines and Wave Guides. Volume 28, 
number 2 of the Proceedings of The Radio 
Club of America, this publication contains 
an historical survey, plus essential technical 
data from published articles between 1919 
and 1936, followed by a_ bibliography 
through 1951. $1.50 per copy. 88 pages, 
including illustrations. Available from The 
Radio Club of America, 11 West 42d 
Street, New York 18, N. Y. 


NEMA Standards for Lightning Arresters. 
This publication covers the rating, manu- 
facturing, performance, testing, application, 
and selection of station-valve-type, line- 
valve-type, distribution valve—and expul- 
sion-type, and secondary valve-type lightning 
arresters. 44 pages. $2.50 per copy. 
Available from the National Electrical 
Manufacturers Association, 155 East 44th 
Street, New York 17, N. Y. 


ELECTRICAL ENGINEERING 


NOW Reduce Your Connector Cost by 50% with 


the New Kearney SQUEEZON 


A Completely New Type Connector That Eliminates Contact Corrosion 


In the face of rising costs throughout the industry, management men will 
appreciate the savings effected through this advanced design connector. 


The men in the field-too approve of the many advantages provided in this 
revolutionary method of line connections. The results are better—installa- 
tion is easier. 


Here's How It Works... 
A CLICK—and It’s Done! 


The KEARNEY SQUEEZON is a pure copper 
compression-type connector forged in a shape 
having an ‘H’’ cross-section. The connection is 
made by placing one conductor in the top half of 
the ““H” and the other in the bottom. The sides 
are then coined over under tremendous hydraulic 
pressure—applied by pumping one handle of the 
SQUEEZON Tool. When a distinct click is heard 
the connection is then complete, permanent and a 
perfect electrical bond. © 


WRITE TODAY for the big, 8-page bulletin on | 
the Squeezon. 


JAMES R. KEARNEY CORPORATION 
4224-42 Clayton Avenue ° St. Lovis 10, Missouri 
Canadian Plant: Guelph, Ontarie 


Made by a new vacuum process that 
insures a smooth, uniform selenium 
film, free from flaws and impurities, 
and permits the production of larger 
cells than have been practical hereto- 
fore. 

Of proven dependability to withstand 
continuous heavy-duty service, they 
are available in one inch square té 12 
by 16 inch cells, in standard stacks or 
for customer assembly. 


WRITE FOR FREE CATALOG 
FOLDER 


ON CO. 


440 Lexington Ave. Homer City, Pa. 


Measurements Corporation 
MODEL 78 


STANDARD SIGNAL 
GENERATORS 


FREQUENCY RANGE: Choice of two 
bands; frequency ratio of each band 
1.8 to 1 within range of 10 Mc. to 250 
Mc. Special single band instruments 
also available up to 420 Me. 


OUTPUT VOLTAGE: Continuously varie 
able from 1 to 100,000 microvolts. 


MODULATION: AM, fixed at 30%. 


POWER SUPPLY: 117 v., 50/60 cycles. 
\ 


MEASUREMENTS 
CORPORATION 


BOONTON HY) NEW JERSEY 
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INDUSTRIAL NOTES .... 


General Electric Notes. General Electric 
apparatus, $8,000,000 worth, is being in- 
stalled at the Chalmette, La., reduction 
plant of the Kaiser Aluminum and Chemi- 
cal Corporation. The new units include 
nine 20,000-kw steam turbines, station 
switchgear, and auxiliary motors and con- 
trol. Eight of the turbines will supply 
power for Chalmette’s four new potlines, 
while the other will provide power for 
plant auxiliaries. The four additional 
lines will double the plant’s originally 
designed capacity from 200 million to 400 
million pounds of aluminum a year. 

The following appointments have been 
made at the Accessory Turbine Organiza- 
tion at the Lynn River Works: W. O. 
Meckley, manager of engineering; H. M. 
Wales, manager of sales; T. N. Ferren, 
superintendent of manufacturing; F. W. 
Dahlberg, facilities engineer; J. W. Shirley, 
production manager; A. C. Eastman, 
supervisor of inspection. 

The atomic-energy activities of the 
company, including the plutonium plant 
at Hanford, Wash., and the Knolls Atomic 
Power Laboratory, Schenectady, N. Y., 
have been centralized under the Defense 
Products Group. Already operating with- 
n the group is the Aircraft Nuclear Pro- 
pulsion Project. Under the regrouping, 
G. R. Prout has been appointed vice- 
president of nucleonic and atomic projects 
with headquarters in Schenectady. Mr. 
Prout also will serve as vice-president in 
charge of the Nucleonics Division and vice- 
president and general manager of a newly- 
established Atomic Projects Division within 
the Defense Products Group. W. E. 
Johnson has been named general manager 
with headquarters at Hanford, and K. E. 
Kingdon and K. R. Van Tassel remain as 
technical manager and general manager, 
respectively, of the Knolls Atomic Power 
Laboratory. 

The first occupants of ‘Appliance 
Park,” the multimillion-dollar manufac- 
turing center, moved into the Louisville 
project recently. About 200. employees of 
the range and..water heater and home 
laundry equipment departments moved 
into the nearly finished office sections of 
buildings 1 and 2. The first manufacturing 
operations at the new plant are scheduled 
for late this year. 

The name of the General Electric Sup- 
ply Corporation has been changed to 
General Electric Distributing Corporation. 


|. The. new corporation will have two oper- 


ating divisions. One, to be known as the 
Genéral Electric Supply Company, will 
carry on the business of the old Supply 
Corporation. The other, General Electric 
Appliances Company, will carry on a G-E 
appliance distributing business along the 
lines of that formerly conducted by General 
Electric Appliances, Inc. Personnel of the 
two divisions of the new corporation will 
remain unchanged. 


Westinghouse News. A $32,000,000 
expansion program that will take about a 
year to complete is under way at the South 
Philadelphia (Pa.) Works of the company. 
The project involves reoccupancy, under 


lease agreement, of the Navy-owned Mer- 
chant Marine plant adjoining the South 
Philadelphia Works, extensions to existing 
buildings, extensive purchases of new ma- 
chine tools, and a previously announced 
$6,000,000 steam- and gas-turbine research 
and development laboratory. 

Dr. John W. Marden, Westinghouse 
lamp division research scientist, recently 
received the highest civilian award given 
by the Department of the Army, the Certifi- 
cate of Appreciation. The award was 
made in recognition of his development of 
an alloy for lining barrels of automatic 
weapons. 

W. L. Carroll has been elected treasurer 
and a director of the Westinghouse Electric 
International Company. He has been 
assistant treasurer since 1945. K. L. 
Horgan has been appointed Eastern Dis- 
trict manager of the Industrial Division, 
and F. G. Graf and J. J. Feldman have 
been named manager and assistant man- 
ager, respectively, of the Eastern District 
Agency and Construction Department. 
Other appointments announced were C. R. 
Potter as manager of commercial engineer- 
ing, Electronic Tube Division; J. R. Fox, 
sales application engineer for the North 
Central territory of the Electronic Tube 
Division, and C. F. Trapp, area manager 
for the Detroit branch office. 

Arthur W. Sullivan, general advertising 
manager, retired on June 30. He had been 
with Westinghouse since 1937. 


RCA Developments. The first mobile tele- 
vision unit for use by the Dominican Re- 
public was delivered recently by the Radio 
Corporation of America. The mobile 
unit, which includes field cameras, moni- 
tors, microwave relay equipment, and 
other remote television facilities, has been 
purchased for use by “La Voz Domini- 
cana,” a Dominican broadcast and tele- 
vision organization. 

Laconia, N. H., became the first city in 
New England to receive television with the 
RCA “Antenaplex” system of community 
reception. The Antenaplex system will 
permit residents of Laconia to make cable 
connection to a central antenna installed 
atop Mount Belknap, 6 miles east of the 
city. Television signals transmitted over 
mountainous terrain from Boston, Mass., 
120 miles away, emerge as clear and stable 
pictures on receivers in Laconia. 

A separate kinescope and receiving tube 
sales function within the renewal sales 
organization has been established. K. B. 
Shaffer has been appointed manager of 
kinescope renewal sales, and D. M. Brani- 
gan will continue as manager of receiving 
tube renewal sales. 

Edward Stanko has been appointed to 
the newly created post of manager of engi- 
neering, technical products division, RCA 
Service Company, Inc. He will direct 
specialized training of field personnel, 
preparation of technical information, and 
development of new and improved meth- 
ods for installation and servicing of RCA 
technical products. 


(Continued on page 24A) 
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STRESS RELIEF CONES 


Stress relief cones reduce the unit electrical stress in 
the cable insulation at the end of the grounded sheath. 
They increase the overall internal dielectric strength 
and reliability of the cable termination. 


Stress relief cones are recommended for all shielded 
cables and particularly for single conductor lead-cov- 
ered and three-conductor shielded cables operating 
at 12 Kv. and higher voltages. 


For compound-filled potheads on paper or varnished 
cambric insulated cables, a double cone is built up of 
half-lapped varnished cambric tape. The lower slope 
is wrapped with copper tinsel braid, tucked under the 
bell at-end of lead sheath and soldered to the lead 
sheath and/or to the cable shielding tape. On rubber 
insulated cables use Nozone rubber tape and TINNED 


copper tinsel braid. 


For gas and oil filled potheads, insulating tape is 
applied OVER the ordinary stress cone to compensate 
for the absence of solid compound and provide the 


necessary electrical strength. 


The correct 
amount of proper tape and shielding braid is supplied 
in convenient form — clean, dry and ready for use. 
Varnished cambric tape and coppper tinsel braid is oil 
packed in sealed cans. 

G & W furnishes dimensions and instructions for 
stress relief cone installations, when requested on 
orders for potheads. 

Send for Bulletin No. A52 which explains the theory 
of stress relief cones in potheads, and lists prices of 


unit kits for cables of various kinds and sizes. 


f M/ ELECTRIC SPECIALTY COMPANY 


7780 DANTE AVENUE © CHICAGO 19, ILLINOIS, U.S.A. 


Representatives in principal cities. In Canada, Powerlite Devices, Ltd., Toronto 
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Fo: YEARS “Put it in writing’ has been a favorite phrase of alert 
businessmen. Today the same idea is being effectively and economi- 
cally applied to industrial and research instrumentation. 


The Brush research and engineering staffs have applied “Put it in 
writing” to instrumentation by the development of the Brush Pen- 
motor. This versatile device, the heart of a wide variety of Brush 
instruments, makes it possible to record at high speeds the variations 
of electrical currents, of vibrations, of strains, surface roughness, 
scores of other electrical and mechanical phenomena. 


Because the Brush Penmotor records with an ink line, the line is 
uniform regardless of speed and the chart reading is permanent, in- 
stantaneously available. Ink recording paper is inexpensive, easy to load. 


Brush engineers welcome the opportunity to discuss with you the 
application of recording oscillographs to your instrumentation needs 
so that you can put findings in writing. For further information, write 
The Brush Development Company, Department GE-9, 3405 Perkins 
Avenue, Cleveland 14, Ohio. 


Piezoelectric Crystals and Ceramics 
Magnetic Recording Equipment 
Acoustic Devices 

Ultrasonics 

Industrial & Research Instruments 


Cleveland 14, Ohio 


THE 


DEVELOPMENT COMPANY 
3405 Perkins Avenue ° 
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Tektronix Branch Office. Tektronix, 
Inc., has established a branch office in 
Syracuse, N. Y. Sales engineer Byron 
Broms was transferred from the home 
office in Portland, Oreg., to take charge of 
the new office. It was opened July 1, 1952. 


Minneapolis-Honeywell Expansion. A 
new hydraulics testing laboratory has been 
established by Minneapolis-Honeywell’s 
Aeronautical Division in an expansion of 
its research and development work in the 
field of hydraulic actuators. The new 
facilities, which include the latest devices 
for producing a wide range of test pressures, 
will be particularly useful in carrying out 
a miniaturization program. 


Bulldog Electric Observes 50th Year. 
Bulldog Electric Products Company, De- 
troit, Mich., is celebrating its 50th year in 
the manufacture of industrial electric 
equipment. Established in Wheeling, 
W. Va., in 1902 as the Mutual Electric 
and Machine Corporation, the firm moved 
to Detroit in 1915. The company has been 
headed by William H. Frank since the 
death of his father, H. J. L. Frank, in 1939. 


New Company Established. An elec- 
tronics development and manufacturing 
organization in Baltimore, Md., to be 
known as Phebco, Inc., was set up recently 
by J. M. Pearce, P. A. Hoffman, and T. T. 
Eaton. It will specialize in electronic 
instrumentation, special test equipment, 
and telemetry for the missile and radar 
fields. 


NEW PRODUCTS ee 


Air-Operated Valve. A pneumatically 
operated butterfly valve for control of air, 
water, or’steam flow has been developed by 
the Industrial Division of Minneapolis- 
Honeywell Regulator Company. Thc 
pneumatic valve motor is described as a 
Grad-U-Motor power unit. It operates on 
a controlled air pressure range of 0 to 15 
pounds per square inch. Adjustable me- 
chanical stops provided on the motor en- 
able the wing rotation to be limited for spe- 
cial applications. The valve is sized from 
11/, to 6 inches, with screwed connections. 
Body, wing, and trim material is bronze. 
Maximum operating temperature is 250 
degrees Fahrenheit; maximum pressure, 
20 pounds per square inch. 


Contact-Making D-C Instrument. A 
new contact-making instrument, which 
serves the dual function of both indication 
and control, has been announced by Weston 
Electrical Instrument Corporation, 617 Fre- 
linghuysen Avenue, Newark, N. J. Known 
as model 1087, this specially designed 
switchboard instrument is of the new core 
magnet mechanism type. It has two ad- 
justable stationary contacts, and a contact 
which is carried on the pointer. The low 
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This Allis-Chalmers installation, both transform- 
ers and circuit breakers, is equipped throughout 
with O-B bushings. Every element of reliability 
was taken into account in this major switching 
station serving one of the South’s heaviest load 
centers. 

Illustrated in detail is a row of typical breakers 
whose characteristics are: “Rating, 600-1200 am- 
peres, 69 kv, 1,500,000 kva interrupting capacity; 
frame-mounted, pneumatically-operated, three- 
pole, single-throw. All equipped with.....” 


BUSHINGS «one or rie rust 


COMPONENTS OF ANY CIRCUIT BREAKER 


A234-H 
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a. 


Inquiries are invited 
concerning single pads 

and turrets having 

other characteristics 


IAL LINE TERMINATION 
— S00 chms 


——") 


_ SINGLE ATTENUATOR PAD 


 . 50 ohms : 
VSWR + 1.2 to 3000 mc. 


_One watt c.w. power dissipation 


STODDART AIRCRAFT RADIO CO. 


6644-B SANTA MONICA BLVD., HOLLYWOOD 38, CALIFORNIA 
Hillside 9294 
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and high stationary contaets, mounted on 
indexes, make or break under direct in- 
fluence of the current in the instrument 
moving coil, Each index indicates the 
point of operation of its contact and can 
be independently adjusted over the entire 
scale range by means of an insulated knob 
on the front of the instrument. The con- 
tact circuit is electrically insulated from 
the moving coil circuit and is subjected to a 
dielectric test of 500 volts alternating cur- 
rent between these circuits, as well as be- 
tween all circuits and the case. Contact 
rating is 6 volts 0.030 ampere direct cur- 
rent noninductive, maximum. Complete 
information can be secured from the manu- 
facturer. 


27-Inch Television Picture Tube. A 27- 
inch rectangular all-glass television pic- 
ture tube has been developed by the Tele- 
vision Tube Division of Sylvania Electric 
Products, Inc. The 27-inch tube has 
neutral density gray-filter face plate to 
provide for glare reduction. It is a mag- 
netically focused and deflected tube for use 
with an ion trap, and is supplied without 
an external conductive coating. By using 
a deflection angle of 90 degrees, the over-all 
length of the new tube is only 221/2 inches, 
less than the length of smaller 21-inch 
tubes. ‘The picture is approximately 18 
inches high by 24 inches wide, providing 
about 400 square inches of picture area. 
The recommended operating conditions 
include anode—20,000 volts, grid #2—300 
volts, ion trap field strength—45 gausses. 
Anode contact, base, and base connections 
are conventional. 


Band-Pass Filter. Krohn-Hite Instrument 
Company, Cambridge, Mass., has devel- 
oped a new band-pass filter, model 310-A. 
The model 310-A is an adjustable band- 
pass filter with unity pass again and 24 
decibel/octave slopes outside the pass- 
band. A peaking factor is used to reduce 
the attenuation at the cutoff frequencies. 
Both the high and low cutoff frequencies are 
independently adjustable from 20 cycles 
per second to 200 ke. This provides maxi- 
mum flexibility of adjustment of both the 
band-center frequency and the bandwidth. 
Further information is available from the 
Krohn-Hite Instrument Company, 580 
Massachusetts Avenue, Cambridge, Mass. 


Germanium Diode Checker. ‘The Gen- 
eral Electric Company has announced a 
germanium diode checker for use wherever 
a need exists for checking static characteris- 
tics of diodes. The new unit, type S7-72-A, 
has test clips for diodes having leads, and 
for those with pins on each end. Should 
test clips be short-circuited on any range, 
the circuit is designed to prevent instru- 
ment damage. Diode resistance is checked 
by placing a variable, accurately metered 
direct voltage across the diode. ‘The result- 
ing current appears on a second meter. 
The forward and inverse circuits are en- 
tirely separate. A diode may be checked to 
test limits in both the forward and back 
direction by moving a lever switch. A 3- 
inch voltmeter and 3-inch current meter 
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New CO 
Keliy 


gives 
greater 
accuracy! 


This latest advance in design gives a degree of 
accuracy heretofore unattainable in an induction disc 
relay. The reason—a new basic relay development— 
the “E” element. 

The “E” element has four separate and independent 
adjustments to make it meet existing time curves 
accurately—very accurately! This high degree of 
accuracy permits faster protection for your lines 
and equipment. 

For further assurance of accuracy the new CO Relay 
offers low-wave form and low-temperature errort .«- 


The Type CO Overcurrent Relay is available in 
Flexitest or standard rectangular projection case. 


micrometer adjustment of the permanent magnet... 
constant “pick-up” at all lever settings. 

Ask your Westinghouse representative to show you 
the new CO Relay—he’ll be glad to go over it feature 
by feature with you—or request a demonstration by 
writing to Westinghouse Electric Corporation, P. O. 
Box 868, Pittsburgh 30, Pennsylvania. J-40404 


ry i ay aie a use sets 


oad 
3 
2 

} 


YOU CAN BE SURE...16 


Vestinghouse 


ests) ACD NESTE STN SI ES 
| a 


SEPTEMBER 1952 


Please mention ELECTRICAL ENGINEERING when writing to advertisers 37A 


The Simple and 
Economical... 


$14-C OSCILLOGRAPH 


is an essential in every laboratory 
6 or 12 elements 


For general laboratory use in industry and 
in colleges, for testing and research every- 
where, the New S$14-C Economy Oscillo- 
graph is doing the job. 


This versatile high-quality oscillograph is opening 
up new and wide fields for oscillography because 
it is so easy to use and because its cost is so low. 
Attachments of many kinds are available for every 
possible need. 


Many types of galvanometers are available for 
almost any sensitivity or frequency response 
requirement. 


Daylight loading and unloading 

9 record speeds, 1/10 to 40 inches per second 
6-inch chart, sensitized paper or film 

Smooth and positive chart drive 

Viewing screen 

Precision optical components 

Fine-line and accurate records 

Precision time-coordinate device 

Operates from a light socket 


WRITE FOR BULLETIN 2D1-M FOR DETAILS 
Write for your free copy of Hathaway Engineering News 


INSTRUMENT COMPANY 


1315 SO. CLARKSON STREET * DENVER 10, COLORADO 
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permit voltage.and current to be metered 
simultaneously. A chart of manufacturer’s 
limits for about 40 of the most commonly 
used diodes is secured in the cover of the 


‘new unit. The S7-72-A is 10 inches high, 


11 inches wide, and 6 inches deep. It 
weighs about 8 pounds. Further informa- 
tion is available from Department N-12, 
Inquiry Section, General Electric Adver- 
tising Division, Electronics Park, Syracuse, 


NZS 


Portable Diesel Engine’Pyrometer. The — 


Bristol Company, Waterbury, Conn., has 
announced a portable diesel pyrometer de- 
signed for test purposes and for installations 
where no permanently mounted pyrometer 
is available. The thermocouples can be 
installed in each cylinder and in the main 
exhaust line. Temperatures can be 
checked then at any time by inserting the 
pyrometer prongs into the corresponding 
receptacles in the terminal head of the 
thermocouple. Full details are available 
from the manufacturer. 


Solder Pot for Dip Soldering. Model 85, 
a solder pot for dip soldering large assem- 
blies and printed circuit units, has been an- 
nounced by the Dee Electric Company. 
The unit features high-efficiency and long- 
life ceramic embedded elements, with ad- 
justable thermostatic control of tempera- 
ture. Adjustable legs provide a conveni- 
ent method of leveling the pot, and a de- 
tachable tray at-one end serves as a re- 
ceptacle into which dross is scraped. ‘The 
inside dimensions of the pot are 12 inches 
long by 6 inches wide by 21/s inches deep. 
Outside dimensions are 14!/2 inches by 
8 inches by 4 inches. The unit is for 110- 
volt alternating current and is rated at 900 
watts. The temperature range is 450 to 
700 degrees Fahrenheit. Further details 
may be had by addressing the manufac- 
turer, Dee Electric Company, 1101 North 
Paulina Street, Chicago, IIl. 


Motor Switch. Globe Industries, Inc., has 
announced the Globe motor switch, which 
is a combination of the ‘“Moto-Mite” 
motor, a small concentric gear reduction, 
and a single-pole double-throw switch 
mechanism. The motor switch will inter- 
rupt an inductive high-current load to 
introduce a jizzle or activating signal in a 
control circuit, or any other circuit where 
high-speed switching action is desired. 
The motor switch features heavy-duty 
tungsten contacts, wiping action on con- 
tacts, and positive make and break of con- 
tracts. All switch and motor connections 
are located at the top on the terminal 
block. 


Program Line Equalizer. The Daven 
Company of Newark, N. J., has announced 
the availability of its new type 286 program 
line equalizer consisting of a parallel net- 
work and calibrated-step-type series con- 
trol, which is designed to improve the fre- 
quency response of communications cir- 
cuits. The parallel network is tuned accu- 
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Gg @e LABORATORY & SCIENTIFIC EQUIPMENT 
veaeumdl Veta. 


JAMES G. BIDDLE CO., 


@ ELECTRICAL TESTING INSTRUMENTS 


@eSPEED MEASURING INSTRUMENTS 


1316 ARCH ST., 


PHILADELPHIA 7, PA. 


BRIDGE-MEG® 


SAVES THE COST OF 
TWO INSTRUMENTS 


SAVES TESTING TIME 


The Bridge-Meg is really two instruments 
in one. It combines a Wheatstone Bridge 
for measuring conductor resistance of 
coils, resistors and circuits, and a Megger 
direct reading ohmmeter for measuring 
electrical insulation resistance. A Varley 
Loop feature for locating faults on wires 
may also be included. The combined, 
compact instrument weighs about 15 lbs. 

Practically everything you need is pro- 
vided in the Bridge-Meg for electrical 
resistance measurements from a fraction 
of an ohm up to 1000 megohms. A multi- 
position rotary switch changes internal 
connections between insulation resistance 
tests, Wheatstone Bridge and the Varley 
Loop connection. Scale reads directly in 
ohms and megohms. 

The Bridge-Meg requires no batteries 
or outside source of current. Test current 
is supplied by a hand-cranked generator. 
Its constant-voltage mechanism eliminates 
the “human element” in the speed of 
turning the crank. 

Available complete with carrying case 
and test record cards in a standard selec- 
tion of 5 ohmmeter scales. 


Write for 12-page Bulletin 21-60-EE. 


SEPTEMBER 1952 


FOR LOW RESISTANCE 
MEASUREMENTS 
0 to 10,000 MICROHMS 


Megger® Portable 
Low Resistance Ohmmeters 


Self contained battery-operated and rec- 
tifier-operated types of Megger Low 
Resistance Ohmmeters have just been 
developed. They are designed for hard 
routine and emergency service in measur- 
ing contact resistance, such as in circuit 
breakers, relays, switches, bonds, con- 
nections and joints, commutator bar-to- 
bar tests and the like. 

These portable instruments (weight 19 
lbs.), are designed for low resistance 
measurements in the shop and in the field. 
They are of moderate cost and are accu- 
rate to within 1.5% of full scale deflection. 

Model 1B operates from two 4 FH dry 
cells mounted inside the case. 

Model 1R operates from a rectifier, 
built inside the instrument case, for con- 
necting to 115 volts, 50-60 cycles. 

Both models have a range of from .001 
to .010 ohms. These new instruments 
operate on the same crossed-coil ohmmeter 
principle as the Ducter Low-Resistance 


MEGGER*® 
MANUAL 


tells you 


how to test 


ELECTRICAL 
INSULATION 


This 94 page manual is in demand by edu- 
cators as well as practical electrical men. 
It covers subjects of necessity to anyone 
who is responsible for electrical equipment. 
‘Why Test Insulation Resistance?” 
‘Preparation of Apparatus for Test” 
*Tests When Drying Out Wet Apparatus” 


‘Temperature Correction” 


‘Methods and Interpretation” 
ene os ae ee of PLO eee 


JAMES G. BIDDLE CO. 
1316 Arch St., Philadelphia 7, Pa. 


Please mail me 


Bulletin 21-60-EE 


Name 
Job 

Company. 
Address 


_] Bulletin 24-46-EE 


(Model 1B—Battery Operated Set) 


Ohmmeter, with pointer indications of 
resistance and no necessity for balancing 
or voltage adjustment. Scales have fairly 
uniform graduations and are approxi- 
mately 344” long. Anyone can operate 
this equipment—no special training or 
experience is required. 


Write for Bulletin 24-46-EE. 


These are but a few of the 14 chapters that 
are built around the subject of testing elec- 


trical insulation resistance...and, of 
course, effective use of the Megger® Elec- 
trical Insulation Resistance Tester sold in 
the U. S. only by the James G. Biddle Co. 
Supply is limited. Please write on your 
company letterhead for INSTRUCTION 
MANUAL 21-J-EE. 


L] Bulletin 21-J-EE 
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HERE’S WHERE TO FIND IT 


ELECTRICAL ENGINEERS: 
REDESIGNING 


It’s 


Need Suuldiion ? 


If you use electrical insulation — 
a little or a lot — this pocket-size 
catalog-price list can be as handy 
as your right arm. It’s free; write 
for it today. No searching through 
page after page for the item you 
want. Every item is carefully 
grouped with others of the same 
basic characteristics. Specifications 
and cost of every size or weight 
of every item are given. Every 
page is marked so clearly that you 
can’t turn to it without knowing at 
a glance what's on it. First-page 
index lists every item, both alpha- 
betically and by catalog number. 
It’s really a time-saver. And when 
you order from it, you get quick 
action — you get good insulation. 
We can quickly supply special 
shapes and non-standard items, 
too. 


NATIONAL ELECTRIC (OIL (COMPANY 


COLUMBUS 16, OHIO, U.S. A. 


AND REPAIRING OF ROT 


MAKERS OF ELECTRICAL COILS AND INSULATION— 


ATING ELECTRICAL MACHINES 


3-pole, 400 ampere 
ASCO Feeder 


Control. 


Switch © 


with selenium rec- 
tifier mounted sep- 
arately, 


Itsan Asco Feeder Control Sv" ¢ 


A companion line to our Bulletin 911 
Mechanically Held Remote Control 
Switches, this new line of ASCO Feed- 
er Control Switches is available in 
capacities ranging from 30 to 1000 am- 
peres and for voltages up to 550 A-C 


Magnetically im < 


and up to 250 volts D-C. All sizes are 
equipped with magnetic blowouts. 
Larger sizes are D-C coil operated for 
quiet operation. Suitable selenium rec- 
tifiers are furnished, mounted on the 
switch panel or on individual panel, 
as desired. 


This latest development in the ASCO line of Switches (Bulletin 911- 
187S Series) is indicative of our service to industry in this particular 
division of electro-magnetic controls. Why not let us work with you 
on your electro-magnetic control requirements? That’s what we’re in 


business for. Se51-3a 


Automatic Switch Co. 


385-E LAKESIDE AVENUE - ORANGE, NEW JERSEY 
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rately to the frequency of equalization. 


The calibrated attenuator connected in | 
series with this network controls the degree 
Four points of equaliza- — 


of equalization. 
tion, 5, 7.5, 10, and 12.5 ke, are available 
readily by selecting the proper terminals. 
This unit has compact multichannel as- 
semblies consisting of 1, 2, 3, or 4 equalizers 
and associated frequency selection switches 
mounted on a standard 51/,-inch by 19- 
inch relay rack-type panel. These as- 
semblies are equipped with dust cover, 


terminal blocks, and are wired completely _ 


ready for use. For further.data, write to 
The Daven Company, Department P, 191 
Central Avenue, Newark, N. J. 


CO Relay. The new type CO protective 
relay, a slow-speed overcurrent type with 
“inverse” or “very inverse” time charac- 
teristics, is available now from the Westing- 
house Electric Corporation. 
cipally for protection of transmission and 


Used prin- | 


distribution lines, the relays are available _ 


in one of the three ranges—0.5 to 2.5 


amperes, 2 to 6 amperes, or 4 to 12 am- © 


peres. Accuracy, flexibility, and reliability 
are its three most important features. 
Accurate timing is provided by adjustable 
magnetic plugs in the newly designed “E” 
element electromagnet. Accurate pickup 
at tap value of current for all disk positions 
is provided by two independent adjust- 
ments. Accurate adjustment of the damp- 
ing torque of the permanent magnet can 
be made by means of a keeper screw 
without moving the magnet. Since the 
relay can be changed in the field from one 
time characteristic to the other, it has con- 
siderable flexibility. It is mechanically 
and electrically interchangeable with the 
old type of CO relay. Metal-to-metal con- 
tact between tap terminal and tap plate, as 
provided by the positive action tap block 
with ‘“‘self-positioning’” taps, make the 
contact system of the new relay reliable. 
The 1-piece die-cast frame and the cast 
alnico magnet add to its reliability, and 
the nongeared design reduces maintenance 
needs. For further information, write the 
Westinghouse Electric Corporation, Box 
2099, Pittsburgh 30, Pa. 


Differential-Voltage Indicator. A new 
indicator, designed to measure differential 
voltage, as well as amperage, speed, pres- 
sure, and other quantities which can be 
converted to voltage, has been announced 
by the Meter and Instrument Department 
of the General Electric Company. The 
new device, basically a high-resistance pre- 
cision voltmeter containing an electronic 
amplifier, features a self-balancing circuit 
which possesses a high degree of stability 
and freedom from drift. It is capable of 
measuring a 0.001- to 30-volt differential of 
two input voltages ranging from 1 to 400 
volts, provided they do not differ by more 
than 300 to 1. The instrument can be set 
to indicate full scale for voltages as small as 
0.022 volt. The scale can be marked in 
volts, amperes, feet per minute, and so 
forth. The General Electric Company, 
Schenectady, N. Y., will furnish full details, 
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Yale & Towne Cuts Testing 10% 
By Using G-E Hand Tachometer 


“Besides cutting our testing time by 
10%, the new G-E hand tachometer has 
proved to be the only speed-measuring 
instrument which we have that will give 
an accurate and instantaneous reading,” 
reports Yale and Towne, manufacturers 
of materials-handling equipment. 


HIGH ACCURACY 


Employing a unique electrical-react- 
ance principle, the hand tachometer has 
a high accuracy of +1% under all con- 
ditions. It is designed for long life and 
low maintenance. Because the hand 
tachometer consists of two parts—the 
indicating unit and a head connected to 
the indicator by a flexible cable—it is 
easy to make measurement in normally 
inaccessible places. The indicator can 
always be held in easy-reading position 
while the small head is held against the 
rotating part. 


LOW COST 


Measuring ranges for rotational speeds 
are from 100-10,000 rpm in three ranges, 
and linear speeds from 20-10,000 fpm 
in six ranges. High and low-speed adapt- 
ers are available extending the range 
from 10—100,000 rpm. Price, complete 
with case and accessories is $118.01*. 


REDUCE TEST TIME WITH THESE 3 G-E INSTRUMENTS 


Vibration Recorder Prevents 
Costly Machinery Breakdowns 


According to a large New England 
manufacturer, the G-E portable record- 
ing vibrometer helps protect them from 
costly, emergency shutdowns of their 
punch presses. By analyzing the per- 
manent record of machine vibration 
provided by the vibrometer, their engi- 
neers are able to determine what pre- 
ventative maintenance is necessary before 
serious damage is done. 

The recording vibrometer measures 
and records frequency, displacement, 
and waveshape of mechanical vibration. 
Both steady-state and transient vibra- 
tions are thus obtained and the record is 


available for future study and compari- 
son. Common applications include vibra- 
tion checks of bearings, shafts, gear 
trains, and etc. 


WIDE RANGE 
The G-E vibration recorder will meas- 
ure frequencies ranging from 10 to 120 
cps having amplitudes from 5 to 125 mils 
with 0 to 20 G acceleration. It is accurate 
to within 5 per cent. Price is $432.12* 


1952 CATALOG 


G-E Measuring 
Equipment 

80 pages describing all 
of General Electric’s 
testing and measuring , 
devices. For free copy ge 
check GEC-1016 in, 
coupon at right. 


GENERAL @@ ELECTRIC 


PRODUCTION 
TESTING 


Measure Vibration Easily with 
G-E Light-Beam Vibrometer 


Indispensable for vibration testing of 
reciprocating or rotating equipment is 
the G-E light-beam vibrometer. Easy to 
use, this vibrometer indicates immedi- 
ately points of excessive vibration in 
machinery or buildings. 

The photograph above shows the port- 
able lightbeam vibrometer being used to 
check the vibration at the critical speed 
of a motor being tested in a large eastern 
electrical manufacturing plant. 


RANGE 


The vibrometer is available with either 
of two scales: 0-15 or 0-30 mils. It is 
accurate to within 3% of full scale and 
is responsive to frequencies of from 15 to 
250 cycles per second. Price is $233.22.* 


* Mfg. suggested retail price. 


Fie sonttetg enhvieee - -Remmenats| 


1 SECTION A605-24, GENERAL ELECTRIC 
SCHENECTADY 5, N. Y. 


Please send me the following bulletins: 
Indicate: 


for reference only 
for planning an immediate project 
Hand Tachometer GEC-241 


Vibration-Measuring Equipment GEC- 
853 


1952 Catalog GEC-1016 
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SAVE fir, 
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(with PECO 


Rectifier 
Battery Chargers 
and/Power Supplies 


@ All components in one cab- 
inet 


@ No separate units to install 


@ Cuts installation costs 


INCREASED building costs make 
the saving of floor space an extremely important fac- 
tor in any plant today. 


That is why PECO rectifier battery chargers and 
power supplies are built on the “skyscraper” prin- 
ciple to best utilize valuable floor space. For ex- 
ample, the battery charger illustrated here occupies 
less than 1 sq. ft. per KW, and no special foundations 
are necessary. Capacities can be increased by oper- 
ation of two or more units in parallel. 


With the many years of experience in the devel- 


opment and manufacture of closely regulated rec- 
tifiers of all types, PECO is ready to assist you with 
your next rectifier application. 


DETROIT 2, MICHIGAN 
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Oscillograph. An oscillograph which will © 


record under extreme shock and accelera- 
tion conditions, model 560, has been devel- 
oped by Midwestern Geophysical Labora- 
tory, Tulsa, Okla. The instrument is 
capable of making 12 simultaneous records, 
although the width (less mounting flanges) 
is only 47/z inches. Its height is 5 inches 
and length is 7 inches. Weight is 81/s 
pounds (less film). Recording film width 
is 31/2 inches; length, 40 feet. Other 
features of the oscillograph include cast 
aluminum case and magazine with mount- 
ing flanges cast integral with case; choice 
of three film speeds (by gear change, gears 
included); 12-channel magnetic assembly 
with facilities for mounting damping re- 
sistors for each channel inside oscillograph ; 
all operating controls and viewing screen 
accessible from one end; large variety of 
galvanometers available for use; = un- 
damped natural frequencies up to 3,500 
cycles per second. 


Transformer and Yoke for Television 
Receiver Conversion. A special Conver- 
kit containing RCA Victor’s first universal 
horizontal-deflection-output and _high- 
voltage transformer and a ferrite-core de- 
flecting yoke, designed for converting small- 
screen television receivers to use kinescopes 
up to 21 inches in size, has been announced 
by the company’s Tube Department. 
Heart of the Converkit is the special RCA 
universal horizontal-deflection-output and 
high-voltage transformer, which is de- 
signed for replacement use in television re- 
ceivers utilizing transformers which have 
isolated secondary windings, or for general 
conversion service. This transformer covers 
a high-voltage range of 10 to 15 kv. 
Numerous secondary-winding taps are 
provided on the transformer to facilitate 
the securing of an accurate match between 
the driver tube and any yoke having a 
horizontal-coil inductance from 8 to 30 
millihenries. This multitap arrangement 
permits the use of the transformer with a 
wide range of kinescopes having horizontal 
deflection angles from 50 to 66 degrees. 
The transformer’s primary winding is 
tapped to take care of “B” supply voltages 
from 250 to 300 volts and accommodate all 
standard driver tubes. The anastigmatic 
deflecting yoke features a ferrite core for 
high-deflection sensitivity, distributed 
windings of a modified cosine design for 
sharp corner focus, and negligible pattern 
distortion. It is supplied complete with 12- 
inch leads, two vertical damping resistors, 
and a neutralizing network for the hori- 
zontal coils. 


TRADE LITERATURE 


Distribution Apparatus Digest. A 100- 
page catalogue, the Distribution Apparatus 
Digest for 1952, is available from the West- 
inghouse Electric Corporation. Preceding 
the catalogue section are conversion tables. 
and formulas, approximate discounts, a 
Quick-Finder index, and a discussion of 
standardized substations for distribution 
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Try the new ultra high-speed Skil Grinder if 
you want to see—and feel—something new 
in grinder performance. Packs twice the 
Power per pound of any other grinder... 
tool and die makers say it's the best they've 
ever used! 


CUSTOM-DESIGNED OR STANDARD... 


There’s an R & M motor that 
will meet your exact requirements! 


Integrals—to 
125 horsepower 


Fractionals— 
from 1/200 
horsepower 


Matched 
Motor Parts— 
for built-in 

applications 


without a breakdown! 


An example of Robbins & Myers Motor Engineering that 


will interest the executive with motors in his product 


Skilsaw, Inc., wanted the best for the 
brand-new 1” Skil Grinder you see above. 
The motor, for example, had to be light- 
weight, compact, powerful—and capable 
of running for long periods at 36,000 
RPM! As they have for the past 25 years, 
Skilsaw gave Robbins & Myers the motor 
space limitations . . . told us to take it 
from there. 

600 revolutions per second is going some! 
To withstand the high centrifugal force 
built up, we designed a special motor, 
dynamically balanced, with a diamond- 
turned commutator and special windings 
that would stay in place. Result? During 
a test which has run 881 hours to date, 
the armature has traveled about 90,000 
miles at 102 m.p.h. without a single break- 
down! And to top it off, this Skil Grinder 
has twice as much power as other grinders 
of similar weight. 


Power Tools—for that matter, all motor- 


driven products—are as good as their 
power source. Leading manufacturers of 
such equipment rely on R & M for the 
best in motors. We’ve spent years accu- 
mulating engineering skills, while pro- 
ducing millions of complete motors and 
matched motor parts. If one of the many 
standard R & M motors doesn’t solve 
your problem, we have the ability, as 
demonstrated above, to custom-design 
motors or motor parts that will meet 
your exact requirements . . . quickly and 
economically. 


Get This Helpful Bulletin 


Bulletin 455 gives de- 
tails and specifica- 
tions of ‘Motor Parts 
for Portable Tools.” 
Write for a copy—no 
obligation, of course. 
Robbins & Myers, 
Inc., Motor Division, 
Springfield 99, Ohio. 


ROBEINS <= MYERS, inc. 


MOTOR DIVISION: SPRINGFIELD 99, OHIO © BRANTFORD, ONTARIO 


py 


i \ eeaeee y 
Fractional & Integral Electric Electric & Hand Moyno Propellair Industrial 
Motors & Generators Fans Hoists & Cranes Pumps Ventilating Equipment 
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CANNON 
J RI cl ACCESSORIES 


for the “AN” Series 


Here is the answer to a frequent question we 
receive from people everywhere. Yes, Cannon 
does make a complete line of accessories to be 
used in conjunction with the AN Series of con- 
nectors. Complete engineering data on each of 
these is given in the Cannon AN Bulletin, avail- 
able on request. 


CANNON ELECTRIC 
Since 1915 


Factories in Los Angeles, Toronto, New Haven, Benton Harbor. Rep- 
resentatives in principal cities. Address inquiries to Cannon Electric 
Company, Dept.I-117, P. O. Box 75, Lincoln Heights Station, Los 
Angeles 31, California. 


we at 
CANNON 
ELECTRIC 
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systems. The catalogue presents complete 
data on the following distribution appa- 
ratus: distribution transformers, dry-type 
transformers, feeder-voltage regulators, in- 
strument transformers, meters, instru- 
ments, capacitors, lightning arresters, fuse 
cutouts, fuse links, reclosers, sectionalizers, 
oil switches, oil circuit breakers, air circuit 
breakers, disconnect switches, De-ion power 
fuses, porcelain insulators, and street 
lighting. For a copy of catalogue 50-000, 
contact your local Westinghouse representa- 
tive. 


Audio-Type Connectors. Cannon Elec- 
tric Company, Los Angeles, Calif., has 
issued a completely revised 32-page Audio- 
Type Connector Bulletin (P-4-7952) adding 
new and improved connector types for 
microphone, public address, and low-level 
sound applications. This bulletin is avail- 
able upon request to the Cannon Electric 
Advertising Department, P. O. Box 75, 
Lincoln Heights Station, Los Angeles 31, 
Calif. 


Al-Fin Molecular Bonding Process. A 
16-page brochure on*the process of molec- 
ularly bonding aluminum and _ ferrous 
metals has been issued by the Al-Fin Divi- 
sion of the Fairchild Engine and Airplane 
Corporation, Farmingdale, N. Y. This is 
the first comprehensive piece describing 
the process and its applications and con- 
tains several pages of basic design informa- 
tion. Copies of the brochure are available 
from the company. 


Push-Button Controls. The complete 
Arrow-Hart line of oiltight push-button 
controls is described in a 12-page folder 
issued by The Arrow-Hart and Hegeman 
Electric Company, Hartford, Conn. Com- 
prising the line are standard, extended, and 
mushroom buttons, 2- and 3-position selec- 
tor switches, and pilots, together with suit- 
able legend plates. Units may be mounted 
directly on machines or in control cavities. 
Copies of the folder can be obtained by 
writing to Industrial Control Division, 
The Arrow-Hart and Hegeman Electric 
Company, 103 Hawthorne Street, Hart- 
ford 6, Conn. 


Electronic Components. A new 16-page 
catalog of Electronic Components has been 
issued by Switchcraft, Inc., 1328 North 
Halsted Street, Chicago, ll. This cata- 
logue includes many additions to the pres- 
ent line of components as well as new items 
of special interest to the electronics indus- 
try, such as adapters, shielded jacks, 
microphone connectors, telever switches, 
and cable assemblies. Copies will be sent 
on request to the company. 


Vacuum Metallizing. “Vacuum Metal- 
lizing Today,” a new comprehensive bro- 
chure, has been published by the F. J. 
Stokes Machine Company, Philadelphia, 
Pa. It describes in detail this newest low- 
cost coating process and how it can be ap- 
plied to the surfaces of plastics, metals, 
glass, paper, textiles, leathers, and many 
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PHENOLIC CARTRIDGE 


Diameters aecsisiatwialstarensiel one Va" to 1” 
Length......- Maletekehatlonore Wn" to 12” 
Current: half-wove..1.5 ma to 60 ma 
Voltage: DC ovtput....20 volts to 

10,000 volts 


HERMETICALLY SEALED 


Diameter.........3/16” to 1-1/4" 
Rengthrrrrtee Maystere ct: 9/16" to 10” 
Current: half-wave..1.5 ma to 60 ma 


Voltage: DC output......20 volts to 
4,000 volts 


EL SEGUNDO 
CALIFORNIA 


SELENIUM DIODES 


Diameter.........@100” to 0.300” 
Rengthi: a cnreataysieers 210" to 0.250” 
Output Voltage..../R.... 20V to 80V 


Output Current...2@) va to 1.5 ma 
Temperature Range [m50°C to 100°C 


A recent month's production 
included Rectifiers to supply 
40 microamperes, },000 volts, 
and Rectifiers with a capacity 
of 140,000 amperes, 14 volts. 


Owned and managed by En- 
gineers who are specialists 
in the design and manufac- 
ture of Selenium Rectifiers. 
Submit your problems for 
analysis and we will be glad 
to offer our recommendations. 


INTERNATIONAL RECTIFIER: 


General Offices: 1521 &. Grand Ave. El Segundo, Calif. - Phone: El Segundo 1890 


Consié 
single 
producedW 


Branch Office: 205 West Wacker Drive = Phone: Franklin 2-3889 


Chicago 
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COPPER TUBE AND PRODUCTS, INC. 


5743 MARIEMONT AVE. ¢@ CINCINNATI 27, OHIO 


INSULATOR 
SERVICE 


IS AS CLOSE 
AS YOUR PHONE... 


Joslyn Offices and Warehouses 
Link PINCO with you! 


Wherever you are, there’s an office of the Joslyn Mfg. & Supply Co. 
nearby. In that office there’s a Pinco specialist, ready to give you com- 
plete, accurate, up-to-the-minute information on Pinco Insulators and 
line hardware . .. technical data, performance, comparative advantages, 
deliveries. If you need help or advice in solving special specification or 
installation problems, he will give it... or get it for you immediately. 

No wonder customers say that even if Pinco products did not have 


so many exclusive points of superiority, Pinco nation-wide service would 
make it wise to buy them. 


K 
"ne Porcelain Insulator Corporation 
LIMA, NEW YORK 


PINCO 


INSULATORS 
x 


Sales Agents: Joslyn Mfg. & Supply Co. 
Offices in 
Principal Cities 
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other products. The basic principles are 
outlined and schematically illustrated in 
the 12-page brochure. The complete 
vacuum metallizing process is covered, 
including pretreatment, drawing of vac- 
uum, metallizing, and finishing. Copies of 
“Vacuum Metallizing Today,” catalogue 
725, may be obtained through the F. J. 
Stokes Machine Company, 5500 Tabor 
Road, Philadelphia, Pa. 


TV Tube Complement Book. A new 
enlarged third edition of Sylvania’s Tele- 
vision Receiver Tube Complement Book 
has been published by the Radio Tube 
Division, Sylvania Electric Products Inc., 
Emporium, Pa. The new edition lists 
receiving and picture tube types required 
for nearly 4,000 different models of tele- 
vision sets now in home use. Television 
receivers are listed alphabetically by 
manufacturers to provide convenient ref- 
erence for television servicemen when 
checking tube types required for a specific 
model and its chassis. The total number 
of tubes required for each chassis is also 
given. 120 pages. 75¢percopy. Copies 
may be obtained through Sylvania Tube 
Distributors or direct from the advertising 
department, Sylvania Electric Products, 
Inc., Emporium, Pa, 


Aircraft Electrical Installations. ‘Design 
Manual on Aircraft Electrical , Installa- 
tions” has been published by the Aircraft 
Industries Association, Washington, D. C. 
The manual devotes 16 chapters to such 
significant topics as circuit protection; 
circuits for essential equipment, cable 
selection, and routing; electric equipment 
selection and installation; maintenance, 
operation, and inspection of electric 
equipment; electric system tests, and 
others. The price of the manual is $1.00 
per copy, and it is available from the 
Aircraft Industries Association of America, 
Inc., 610 Shoreham Building, Washington 
5, D. CG. 


Speedomax Catalogue. ‘*“Speedomax 
Type G Instruments for Measurement and 
Control,”’ a revised 48-page edition of its 
Speedomax catalogue, has been published 
by Leeds and Northrup Company, Phila- 
delphia, Pa. To the catalogue listing of 
familiar Speedomax instruments for re- 
cording or control of temperature, speed, 
and power have been added recorders 
for measuring such diverse quantities as 
pH, daylight illumination,  electolytic 
conductivity, and weight or other me- 
chanical loads. Listings also include for 
the first time numerous Speedomax Re- 
corders for specialized applications. A 
copy of Catalogue ND 46(7) is available 
upon request to Leeds and Northrup 
Company, 4934 Stenton Avenue, Phila- 
delphia, Pa, 


Index of Literature. Bulletin Index 
700-A is an index of technical literature 
available from Minneapolis-Honeywell 
Regulator Company, Industrial Division, 
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_.. Rollway Bearings are still performing at their peak 
efficiency! There’s no skew—no end-rub—no destructive 
side shock—therefore, no power loss. Rollway Bearings 
continue to roll right because they’re made right. 

On pinion and commutator ends of traction motors, 
the inbuilt trueness of Rollway’s right angle design pro- 
vides smooth, uninterrupted service. Result: fewer shut- 
downs for service or replacement. 


Roll the RIGHT WAY with ROLLWAY 


Send us your bearing problem. Our engineers will 
gladly make necessary calculations and drawings—supply 
the information required for its solution. No charge or 
obligation. 


Rollway Bearing Co., Inc. 
Syracuse, N.Y. 


SALES OFFICES 


Philadelphia Pittsburgh 
Boston 


, Cleveland Detroit 
Chicago 

Houston Les Angeles 

Toronto 


Complete line of Radial and Thrust Cylindrical Roller Bearings 
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CONVENIENCE IN OPERATION— 


A 60-watt transmitter, receiver, power 
supply, and controls—in a single unit for 
desk-top operation. Available in 30-50 
mc range, 152-174 mc range. 


CONVENIENCE IN MAINTENANCE— 


Chassis slides up for complete 
accessibility. Cabinet acts as 
handy, solid servicing rack. No 
need to remove chassis from 
cabinet. 


NOW see what CONVENIENCE means 


with RCA’s new 2-way radio station 


CONVENIENT! CONVENIENT! 


Compact, space-saving design | Up to 3 transmitter channels, 

Complete base station in a single 2 receiver channels 

desk-top unit using less than 314 | Designed for up to 3-channel trans- 

square feet of desk space—saves val- mission and 2-channel reception 

uable floor space. | where required. Lights on front 
I panel indicate frequency in use. 


CONVENIENT! CONVENIENT! 

Easy to install and service | Local or remote operation 

Just plug in transmission line and Choice of local or remote control 
AC power and you are ready to op- | base station in single, compact cabi- 
erate. Lift-out chassis for servicing net. Chassis also available in stand- 
in cabinet. Metering plugs for easy ard cabinet rack or weatherproof, 
checking. — I pole-mounting box. 


For further details on the new RCA 60-watt desk station, MAIL COUPON NOW 


ones <<" aa reer eg reer oer 


Dept. 42I, RCA Engineering Products, 
{ Camden, New Jersey 
(_) Please send me information on new Carfone desk station. 


Also send me information on 2-Way Radio for: 
(_) General Industry (Utilities, Construction, Petroleum, Lumber, Mining, etc.) 
( ) Transportation (Trucks, Buses, Taxis) ( ) Public Safety (Police, Fire, Ranger) 


Name 


Title 


Address 


City. Ne EZ one Ctate 


RADIO CORPORATION of AMERICA | 


MOBILE COMMUNICATIONS CAMDEN, N. J. | 


| Organization 


ES ee 
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Philadelphia, Pa. It consists of both 


numerical listing and alphabetical cross 
index for specification sheets, instrumenta- 
tion data sheets, catalogues, and other 
literature. Included in the alphabetical 
index are articles from Instrumeniation, the - 


' manufacturers’ quarterly publication. The 


index is available upon request to Minne- 
apolis-Honeywell Regulator Company, In- 
dustrial Division, Station 40, Philadelphia, 
Pa. 


Cast-Iron Boxes for Electrical Applica- 
tions. The Hope Electrical Products 
Company, Inc., Newark, N. J., has just 
issued a new 26-page catalogue on cast-iron 
boxes for electrical applications. The 
catalogue gives complete construction 
details and lists hundreds of standard 
sizes of outlet boxes and fittings, junction 
and pull boxes, hinged cabinets, terminal 
boxes, and explosion housings. It also 
describes and illustrates the many kinds of 
custom modifications which can be made 
in standard boxes at relatively low cost. 
Complete ordering instructions, list prices 
for standard sizes, and costs of custom 
modifications are included. The cata- 
logue, designated as number JOA, is avail- 
able on request from Hope Electrical 
Products Company, Inc., 338 Wilson | 
Avenue, Newark 5, N. J. 


Condensed Catalogue. A condensed 
catalogue listing Nuclear’s latest instru- 
ments and radiochemicals for radioisotope 
applications in the medical, educational, 
industrial, and research fields is available 
on request from Nuclear Instrument and 
Chemical Corporation, 229 West Erie 
Street, Chicago, II. 


Powder-Iron Cores. Tuning cores, 
plain cores, bob cores, pot core assemblies, 
and cup core assemblies are listed in Len- 
kurt Bulletin IC-P8, published by the 
Lenkurt Electric Company, San Carlos, 
Calif. Illustrations, drawings, and dimen- 
sions of standard cores are included along 
with ordering information fer both standard 
and special cores and core assemblies. 
Characteristics of commonly used powders 
are given, and typical performance data 
are presented for pot core assemblies 
made from three common powders to 
show how cores can be made to meet*speci- 
fic individual requirements. Copies of 
this bulletin are available on request from 
Lenkurt Electric Company, 1101 County 
Road, San Carlos, Calif. 


Aero Test-Stands. U.S. Electrical Motors 
Inc., Los Angeles, Calif., has preduced a 
bulletin telling how test-stands with vari- 
able speed can be used in testing magnetos, 
generators, alternators, hydraulic pumps, 
constant speed drives, and actuators. 
Dual heads are shown which enable a tester 
to test two components simultaneously. 
Graphs show comparisons of variable speed 
systems, load ratings, and relative speeds. 
The bulletin, 7749, may be obtained from 
U. S. Electrical Motors, Inc., 200 East 
Slauson Avenue, Los Angeles, Calif, 
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